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The Changes in Biogeographical Boundaries 
in the North of U.S.S.R. as Related with Climatic 


Fluctuations and Activity of Man 


By B. A. TIKHOMIROV 


Laboratory of Vegetation of the North, Botanical Institute 
of the Academy of Sciences of the U.S.S.R., Leningrad. 


In the vast, barren northern countries the forming of biogeocoenoses and 
their distribution over the different zones are connected in their principle 
features with pleistocene glaciation!). The action of glaciation on the 
forming of biogeocoenoses was unequal in different parts of the northern 
territory of the U.S.S.R. In western parts of tundra zone of the U.S.S.R. 
the continuous ice cover almost completely exterminated the preglacial 
biological complexes, which were conservated only in some refuges 
(Khibyns, Polar Urals, Novaja Zemlia). Along the glacier border there 
were tundra, forest-tundra, meadow and bog formations (SUKACHEV 
1934, SUKACHEV and DOLGAJA 1937, GORODKOv 1952). It is doubtless 
too that on the southern well drained slopes composed of dusty, loess 
fluvioglacial or wind deposits developed some meadow-steppe or semi- 
steppe associations of xerophytes. Various ecological and coenological 
groups of plants of the above mentioned formations have moved to the 
north up to the present limits of the tundra zone. Eastward from the 
Taimyr, where the glacial cover was not continuous, on considerable 
areas the conditions were quite favourable for the development of perma- 
frost in the soil and tundra cryophyts vegetation. 

These woodless areas in that time already were colonized by the typical 
representatives of the tundra fauna, which live here still now: reindeer 


1) We refer the readers to the special summary editions (GERASIMOV and MARKOV 
1939, NEUSHTADT 1957, MARKOV and Porpov/editors/1959 and others) without 
going into details as to the paleogeography of glacial and postglacial periods on the 
territory of the U.S.S.R. 
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(Rangifer tarandus), polar fox (Alopex lagopus), lemmings (Lemmus oben- 
sis, Dicrostonyx torquatus), polar owl (Nyctea scandica), tundra ptarmi- 
gan (Lagopus mutus) and others. The musk-ox (Ovibos moschatus) and 
the mammoth (Elephas primigenius) now extinct, were at that time also 
components of the tundra biogeocoenoses.!) In summer the zoological 
population of tundra increased on account of migratory birds. Thus the 
landscapes and the biogeocoenoses composing them on the eastern and 
western parts of the U.S.S.R. differed already in the glacial time. 

Alongside with biological complexes arised “in situ’ on the iceless 
areas of the eastern section, the elements of flora and fauna of the southern 
and moderate parts of Siberia played a considerable rôle in the forming 
of biogeocoenoses of tundras of the U.S.S.R. These elements penetrated 
into the North along the mountain ranges, rivers or following the shrink- 
ing glacier. Interglacial periods sufficiently modified the physiognomy 
and the distribution of the tundra biogeocoenoses of that time mainly by 
enriching them with southern elements. The waters of sea transgressions 
covering considerable territories, especially the plains of the north of the 
European part of the U.S.S.R., Western Siberia and the Central Siberia 
depression, were a very important factor of redistribution of the biological 
complexes. The abrupt changes of the coastal outline and a significant 
intrusion of the salt sea-water into the continent caused the hard disjunc- 
tons of areas of plants and animals, which were formerly relatively 
continuous. The halophyte coenoses were formed in the sea shore condi- 
tions and their simplified variants are present up to now.?) Waters of 
transgressions were of great importance for the transport of the plant 
germinals, for changing their area borders. 

Physico-geographical changes during the alternation of glacial and 
interglacial periods resulted in the formation of tundra biogeocoenoses 
consisting of plants and animals, which adopted themselves to the severe 
conditions. But the biogeographical limits (the boundaries of forest, of 
zones and subzones as well as the limits of species areas, especially those 
of edificators) did not remain stable during the Quaternary period. The 


1) There is a series of studies devoted to different treating of life conditions and 
reasons for dying out of mammoth, which lived in the North of Siberia (SUKACHEV 
1914, TIKHOMIROV and KUPRIANOVA 1954, TIKHOMIROV 1958, 1959 and others). 

2) The thermohalophytes, which are not found now in the usual conditions of 
Chukotsk shores, have survived only near the hot springs in the North-East of the 
U.S.S.R. (Chukotka). Besides the area of Chukotsk Hot Springs they are to be 
found in the more southern areas of the Pacific Sea volcanic ring. (Kamtchatka, 
Kurils, Japan). In the Chukotsk peninsula they may be treated as remnants of 
warmer postglacial period (TrKHOMIROV 1957). 


Fig. 1. The limits of agriculture in the North of U.S.S.R. — 1. recent limit of agri- 

culture. — 2. limit of agriculture in 1939. — 3. limit of agriculture in 1916. — 4. recent 

forest-tundra border. — 5. the northern limit of wood vegetation at the postglacial 

thermal maximum. — 6. places of successful experiments with vegetable gardening 
in the open ground. 


expansion of forest into the tundra regions was especially expressed during 
the thermal maximum of the postglacial time. The examination of the 
plant fossils from postglacial peat bogs of Yamal, Taimyr, North Yakutia 
and Far East, and studying of published materials (SUKACHEVv 1922, 
ZUBKOvV 1931, GOVORUKHIN 1938, KATz 1939 and others) enable the 
author to establish the forest phase in the history of postglacial landscapes 
in the North Siberia (TIKHOMIROV 1938, 1941). This phase coincided with 
the period of postglacial thermal maximum and was characterized by a 
wider then now northward expansion of forest and its associate species 
(plants as well as animals). From the findings of wood fossils (Betula 
alba s. l., Larix dahurica, L. sibirica, Picea obovata) we can assume that 
the polar forest limit at the period of postglacial thermal maximum 
reached northwards more than 2.5-3.5° (even 4.5°) further than it lies 
now. (Fig. 1). The cooling of climate, that followed the warm postglacial 
period, displaced the wood vegetation southward. According to the data 
of KATZ (1952) the coolness, which provoked the southward receding of 
the boreal biogeocoenoses, took place two thousand years ago. Many 
biogeographers think that the southward displacement of the polar- 
and vertical limits of arboreous vegetation continues up to the present 
time. This point of view is now being reviewed in the light of new in- 
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vestigations. According to the many Soviet geographers (TJULINA 1936, 
1937. GOVORUKHIN 1938, 1947, TIKHOMIROv 1941, ANDREEV 1950, 
1954, GALAZIY 1954, TIKHOMIROW and SHTEPA 1956) during the 
last decades the forest limit is moving northward in connection with 
improvement of the climate. The active reproduction of trees, the promo- 
tion of their vitality and the increase of their length and thickness growth 
may be evidence of the activation of forest outposts in the north of the 
U.S.S.R. (Fig. 2). Besides, the presence of the relict tetragonal forms of 
relief in the north of forest zone witnesses the same fact. Such forms 
develope now in the barren Arctic regions only. At the same time there 
are numerous data concerning the penetration of some forest vertebrates 
into the tundra zone limits in U.S.S.R. (SDOBNIKOV 1956, SPANGENBERG 
and LEONOvICH 1958, ScROBOV 1960 and others), that must be put in 
connection with recent climate fluctuations. It is worth mentioning that 
the sitca spruce (Picea sitchensis), black spruce (P. mariana) and white 
spruce (P. glauca) are expanding now into the tundras of Alaska (GRIGGS 
1934), Northern Canada and Labrador (HusrTicH 1939, 1948, MARR 
1948). Reger (1949, 1950) brings forward numerous data on the moving of 
forests into the tundra. 

Thus, all the above mentioned authors accordingly testify to the 
expansion of the forest into the tundra, not only in the separate districts, 
but also in the entire tundra zone of the U.S.S.R., Scandinavia and 
Northern America. The outline of the recent forest limit in the North 
has been mainly determinated by the cooling (which followed the warm 
period in Holocene) and the subsequent fluctuation of the climate. The 
activity of Man is of some importance, too, and the significance of this 
factor in the modification of the biogeographical borders has been so far 
underestimated. For centuries or probably thousands of years Man only 
destroyed forests on their northern limits. In the interactions between 
forests and tundra Man always took the tundra’s part against the forest. 
The disorderly felling of forests on their northern limit under the condi- 
tions of poor regeneration results in formation of tundra-like communi- 
ties with the absence of trees and low productivity (“anthropogenic 
tundra”). The reindeer damage of trees on the forest border is especially 
destructive. They injure young trees when throwing off their horns in 
autumn. At the same time grazing of reindeer plays an essential rôle in 
secular successions of the tundra vegetation. It is recorded that on the 
areas of reindeer concentration and immoderate pasturage the tundra is 
changed by meadow-like formations (ANDREEV 1932, ELENEVSKIY 1936). 

In the U.S.S.R. preservation and rational utilization of subarctic 
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Fig. 2. Recent and historical limits of wood vegetation in the East-European North. — 
(From ANDREEV, V. N., 1956). — 1. recent limits. — 2. isolated northern pieces of 
forest. — 3. limit of wood vegetation during the thermal maximum. — 4. the territory 
covered by wood vegetation now. — 5. limit at the time of last cooling after the ther- 
mal maximum. — 6. the region of dispersed small pieces of forest and solitary trees. 


forests is carried out in accordance with the governmental statute, the 
problem of the protective reforestation of the tundra being put forward 
in accordance with careful attitude towards the natural resources 
characteristic for the U.S.S.R. It is the problem of the artificial regulation 
of the biogeographical limits. This problem stands in connection with 
the study of the reasons for the absence of trees in the tundra. Some of 
the biogeographers in U.S.S.R. (GoRODpKOVv 1929, TJUrINA 1936, 1937, 
SOCHAVA 1940, GOVORUKHIN 1957, ANDREEV 1954, 1956, TIKHOMIROV 
1953 and others) came to the conclusion that the lack of trees in the tundra 
is determinated by: 1) the scarcity of seeds on the trees dwelling in the 
Far North, 2) the low quality of seeds in combination with hard condi- 
tions for their germination and growth of seedlings (oft-recurring spring 
frosts, low soil temperatures, the high level of permafrost summer 
thawing, dense moss cover etc.). From the aforesaid follows that the bor- 
der cf the forest may be considerably moved into the tundra region. 
For this purpose it is necessary to provide good seeds of the cold resistant 
trees for the reforestation of tundra. The measures must be taken, which 
favour the growth of seedlings, as well as measures for the security of 
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favourable sites on some territories on the southern borders of the tundra. 
The experimental afforestation investigations in the tundras of the 
U.S.S.R. (ANDREEV 1954) are based upon these theoretical conclusions. 
It is found out now that the afforestation of the southern tundras is of 
great importance for the improvement of the severe northern climate and 
may contribute to the northward advancement of agriculture. Thus the 
forest appears to be an important biogeographical factor in the national 
economy. The northern limits of agriculture (vegetable gardening in the 
open ground, cultivation of meadows, annual erops cultivation and 
cereal crops growing to some extent) and cattle breeding were changed 
significantly during the last years (Fig. 1). In connection with this fact 
the enrichment of aborigenal flora by the aliens from the South is recorded. 
These plants could penetrate into the North with sowing seeds, forage 
and provisions for people. According to the investigations of TIKHOMI- 
ROV and DOROGOSTAISKAJA (1957) the flora of the Tiksi-Bay environs 
(Yakutia) — the region with very severe climate — was refilled with 27 new 
species on account of passive import of these plants from the other 
regions. Much more (50) species have penetrated with the help of Man 
into the Chukotsk tundra (the environs of Providenia-Bay) during 
approximately the same space of time. 

To sum up all the aforesaid, we come to the conclusion that the bio- 
geographical borders in the north of the U.S.S.R. did not remain stable 
during the Quaternary period. They changed in connection with 
fluctuations of the climate and depended on the activity of Man at the 
anthropogene age. Knowing the regularities of formation and develop- 
ment of the biogeocoenoses at the northern borders of the continents, 
the Man can not only utilize the natural resources, but he must rationally 
regulate the natural processes in the interest of their multiplying for the 
generations to come. 
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The Inflorescence of the Grasses 


By KAI GRAM 
Dept. of Botany, Royal Agricultural College, Copenhagen. 


The ramifications along the main axis (rachis) of the compound and decompound 
inflorescences of the Danish, and a few other grasses are described. The whorls of 
branches, when such occur, are shown to be rhipidia. The variations in structure of 
these fan-like inflorescences, and the significance of these variations within the 
various genera and species are discussed. A final survey brings the author’s results. 
Some attention is also paid to the pulvini at the base of the branches, and their 
function. The spikes of Hordeum, Hordelymus, and Elymus are described and 
compared. 


The small partial inflorescences of the grasses, the spikelets, are mostly 
arranged in compound or decompound inflorescences: spikes, racemes, 
spike-like panicles or open panicles. Along the main axis, the rachis, of 
this inflorescence each of the mostly 2-ranked reduced leaves, bracts, 
support (in their axils) one to several branches. In most cases these 
supporting leaves are only visible at the lower nodes of the rachis. The 
branches they support may be simple, bearing only one spikelet, or they 
may bear a various number of branchlets, which in some cases produce 
further branchlets, and so on. If the branches have branchlets, these are 
mostly arranged raceme-like, but in profusely branched panicles, the 
lowermost nodes of the branches show arrangements corresponding to 
those found on the rachis. 

If the bracts of the rachis support more than one branch, these partial 
inflorescences are mostly described as whorls. In fact such a whorl 
represents the characteristic fan-like inflorescence called a rhipidium. 
Very often the rhipidium is almost equally developed on both sides of the 
main, i. e. the first, and mostly longest branch. In such cases we call it a 
double rhipidium, whereas a unilateral development gives a single or 
simple rhipidium. In his gigantic treatment of the Monocotyledons, 
RAUNKLER (p. 656 ff.) without using the word rhipidium, describes 
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Fig. 1. A double rhipidium as it is built theoretically. The figures of the branches 
indicate their priority and their decreasing length or their decreasing number of 
spikelets. A single rhipidium may be illustrated by omitting the branches 3, 5, 7, and 9. 


simple as well as double rhipidia, calling the whole inflorescence a halved 
panicle and a pyramidal panicle, respectively. A diagram of a double 
rhipidium is shown in Fig. 1. The ramification of the basal part of the 
rhipidium with its extremely short internodes can be seen in certain 
grasses. The present author has found it in the lower rhipidia of the 
panicles of many of the species belonging to Festuceae. At the end of this 
paper, in the survey of the grasses dealt with, these species are marked 
with an asterisk, as well as those of the Hordeae that have a little stalk 
on which the spikelet or spikelets are placed. Concerning Lolium perenne, 
see the discussion of this genus below. In other cases e. g. in most of the 
species belonging to Agrostideae and Aveneae, the rhipidia have many 
branches spread half, or more than half around the rachis without any 
common stalk. Figs. 2 and 3 are diagrams of expanded many-branched 
rhipidia, respectively double and single (simple); the swollen pulvini 
(see below) are very schematically drawn. If it is typical of a species to 
have a certain, not too low number of branches in its rhipidia, the lowest 
rhipidium but one often shows the greatest number of branches, but in 
the basal rhipidium several abortive branches can be seen. Such rudi- 
mentary branches are shown by dots in Fig. 4, which is an attempt to 
give a simplified picture of a whole panicle. For further illustration of 
the rhipidia, some rather poor photographs (Figs. 5 to 12) have been 
included. They show the double rhipidia of the Danish species of Agro- 
stis, and the single rhipidia of Baldingera arundinacea. In the text under 
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Fig. 2. Two adjacent nodes, the lower (a), and the higher (b) with double rhipidia 

near the base of a large panicle. They correspond to the two rhipidia marked in 

Fig. 4. The branches are numbered according to the scheme in Fig. 1, and their 

relative length is schematically drawn: No. 1 being the first, the longest, and the 

most profusely branched i. e. richest in spikelets. At the base of the branches the 
pulvini are drawn. 


the figures, a formula of the branches in the rhipidium is given according 
to the diagram (Fig. 4), and corresponding to the formulas in the survey 
of the inflorescences in the final part of this paper. 

The expanding of the panicle is at least partly due to the swelling of 
the adaxial tissue at the base of the branches and branchlets. It develops 
into a conspicuous, almost hemispheric cushion, the pulvinus. If the 
grass is one of those that close the panicle after flowering (anthesis), this 
pulvinus later collapses, and can only be seen as a rugose or warty dot 
(ARBER 1934, p. 154; HrrcHcock 1950, p. 7). See also Fig. 13. In some 
grasses e. g. Agrostis tenuis, Milium effusum, Festuca gigantea, Bromus 
(Zerna) ramosus s. ., Puccinellia retroflexa, the pulvini do not collapse, 
so that the branches remain spreading or even grow reflexed. The swelling 
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Fig. 3. Diagram of a large panicle with single 

rhipidia; letters and figures as in Fig. 2. The way 

it is drawn, the diagram may illustrate a panicle 6 
of Glyceria maxima, but more often the single 8 
rhipidia develop on the same side of the rachis, 

the branches with No. 2, No. 4, and so on either pn 

on the right or on the left side of the panicle, 

ase. g. in large panicles of Festuca arundinacea 

(see also Fig. 15). 


of the pulvini and the later shrinking of their tissue do not seem to depend 
upon variations in the turgor of the cells, but seem to be due to the growth 
and the strength of the cell walls. These are rather thick, and in Agrostis 
tenuis as well as in A. stolonifera, the shape of the cells is almost that of a 
rectangular parallelopiped. In the young swelling pulvini the cell-walls 
are not lignified (no colour obtained by Phloroglucin + HCI), but 
during anthesis they gradually become more and more lignified, and as 
far as the present author has observed, the cell-walls of A. tenuis become 
a little more strongly red-coloured by the abovementioned dye than those 
of A. stolonifera. Most of the other cell-walls in the branches increase too 
in lignification as they grow older. It is possible, but has not been 
thoroughly investigated, that growth of the tissues influences the move- 
ments of the branches and branchlets after flowering, viz. a stretching 
of the abaxial side in Agrostis stolonifera and of the adaxial side in 
grasses, finally getting reflexed branches as e. g. Festuca gigantea, whose 
pulvini at the base of the branches seem to have more than doubled 
their length at maturity. 

In order to find out the rôle played by turgor, stages of expanding and 
expanded panicles of Agrostis tenuis and A. stolonifera were treated in 
various ways according to the following scheme. 

From the scheme it may be seen: that 1. withering has a great influence 
upon the movements of the branches, and 2. turgor alone cannot be 
very important. The lesser (more acute) angles, obtained by drying up 
the older panicles, must be due to more developed strengthening tissues 
in the abaxial part of the branches, whereas the tissue of the pulvini 
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1 | 1 BE 7 = 
| Fully expanded Rae ‚ Fully expanded â banicles Just Afber 
TN | panicies B ee, Sr ‚ flowering, but not yet 
d : 
| 24 hours kenti kept dry | EE 
in 10% KNO, |_tor 24 en for 24 hours De Kept diy 
En | Ameles 90° or 2 5 or 24 hours 
Species | 8 \_Angles 60° de | Angles 90° 
Agrostis tenuis, 90 30“ or less About 45° 60° to nearly 90° 
angles of branches. 
Agrostis stolonifera, 90 20° or less About 10° Less than 10° 


angles of branches. 


collapses in all panicles of A. stolonifera, and in young ones of A. tenuis. 
The want of any effect of the treatment with the 10% solution of potassium 
nitrate may very well be due to an extremely high osmotic pressure in the 
cells of the pulvini, i. e. higher than the about 48 atm. of the solution. 
It must be added that the experiment was followed with intervals of 15 
to 20 minutes from 9 a. m. until 5 p. m., and then left alone during the 
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bo ho 


Fig. 4. Diagram of a large and rich panicle, showing the rhipidia on both sides of the 
rachis. Those with a after the figure face the observer, while those with b are on the 
opposite side of the rachis. The asterisks indicate two rhipidia like the two shown in 
Fig. 2. O is the terminal spikelet, in which the glumes and the lemmas always are 
arranged according to the two rows formed by the bracts supporting the branches 1. 
In the lowest rhipidium abortive, but visible branches are indicated by dots. Some- 
times only 1, or l and 2, or 1 and 2 and 3 are fully developed branches. The abortive 
branches may also have other numbers so that the lowermost rhipidium may have 
the formula: « 6 « + 4 1 - - - 3. Panicles like this diagram are to be found in 
e. g. Arrhenatherum elatius, Apera spica-venti, and Deschampsia caespitosa. It must 
be added that one fairly often finds all the branches of the basal rhipidium fully 
developed. 
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night till next morning. It ought to be tried with a much stronger solution 
when suitable stages of flowering panicles are again available. Neverthe- 
less the effect of drying up indicates a strong influence of the tissues on 
the abaxial side of the branch. 

The survey at the end of this paper gives a summary of the observations 
made by the author on the inflorescences, especially the rhipidia of some 
grasses, mainly Danish. Although the survey contains nearly all the 
author’s results, some special cases may be dealt with a little more 
thoroughly. 

Many keys for the identification of grasses use as their first division 
the following three groups: IL. Grasses with the spikelets in spikes. 
IL. Grasses with the spikelets in spikelike panicles. II. Grasses with the 
spikelets in panicles. These divisions may seem extremely good but are, 
in fact, extremely misleading. Most of the grasses belonging to group Ì 
have rudimentary, or even conspicuous stalks on their spikelets e. g. 
Hordeum, Elymus, and Hordelymus, and their inflorescence cannot be 
called a true spike. Even the species of Agropyron s. 1. have stalks, and 
these stalks are often longer than the stalk that is the cause of the name 
given to Brachypodium. In the survey, grasses having a short stalk on 
their spikelet are marked with an asterisk (the same mark is used under the 
Festuceae if the rhipidia have a short common stalk). Thus it would be 
better to describe the groups as follows: L. Spikelets or small clusters of 
two to four spikelets arranged in two distinct rows, either on opposite 
sides or on the same side of the main axis, forming spikes or spikelike 
inflorescences, which are either solitary and terminal on the culm, or 
several, arranged in a raceme or in an umbel-like inflorescence. IL. Spike- 
lets with a short pedicel or almost sessile, and in dense clusters, which 
are not arranged in distinct rows, thus forming a dense thyrsus, which 
does not expand during the floration. IIL. Spikelets arranged in a more 
or less profusely branched, and a more or less compound panicle, which 
expands when flowering, or the spikelets apparently solitary and terminal 
on the culm, but with abortive branches at one or several nodes above 
the last leaf-blade. In the survey the Roman numerals before the names 
indicate to which of the above-mentioned groups the grass in question 
is supposed to belong. 


Andropogoneae, Chlorideae, Maydeae, Oryzeae, and Paniceae 


The grasses of these groups all seem to have but one branch at each 
node along the rachis. After two or three internodes, two or more 
branches may fairly often be seen to rise from the same height, but 
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mostly it can be seen clearly that they have each their supporting bract. 
In some cases the first branchlets, one or two of them. branch off very 
close to the base of the branch, and thus indicate the origin of the rhipidia 
in other grasses. 


Agropyron s. |. 


All the species as well as the species of Triticum, Secale, and Hordeum 
show very clearly the orientation of the glumes and the lemmas of the 
terminal spikelet (see text to Fig. 4). They directly continue the two rows 
of the two-ranked supporting bracts on the rachis of the spike. Now and 
then spikes of Agropyron may be found with two spikelets at each node, 
or at the lower nodes at least. In this case the spike is built up quite like 
that of Elymus, and thus the formula of the rhipidium being either 13, 
or 1, 2,. (For explanation, see p. 309). 


Agrostis 


A. tenuis is very polymorphous, and forms occur, which resemble 
A. stolonifera in closing the panicle after anthesis, as well as forms with a 
very large panicle like that of A. gigantea. The author believes that 
A. tenuis may be distinguished from the other species of Agrostis in 
never having short-stalked or almost sessile branches in the lower 
rhipidia (Figs. 5-10). A. canina may, if awnless and having abortive 
branches instead of the short ones, resemble A. tenuis very much; how- 
ever, as far as the author has observed it can be recognized in having a 
rather well-developed sheath, 0.5 to 1.5 mm long, on the lower bracts 
of the rachis. 


Alopecurus, Ammocalamagrostis, Ammophila, and Phleum 


All the Danish species of Alopecurus, as well as Phleum pratense and 
Ph. nodosum have rhipidia united to the rachis in such a way that small 
groups of spikelets (corresponding to the short branches in some species 
of Agrostis), and solitary spikelets are placed in a long stretch above 
the supporting bract. Ph. phleoïdes and Ph. arenarium have the branches 
of their rhipidia quite free. In Ammophila arenaria the often several cm 
long branches of the rhipidium can be seen, although these are united 
to the rachis up to their branch-bearing zone of spikelets. Of the three 
forms of x Ammocalamagrostis, A. subarenaria is mostly quite or almost 
like Ammophila in this respect, whereas A. intermedia only now and then, 
mostly in the second and third rhipidia shows this feature partly, and 
A. epigeioidea always has quite free branches like those of Calamagrostis. 
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Anisantha and Bromus s. str. 


Anisantha, like Bromus s. str. has a very varying number of branches 
in the rhipidia and mostly no abortive branches. even when only two 
with spikelets are present. Rather often, especially within Bromus s. str. 
modifications occur, due to hunger, with only one terminal spikelet 
developed, but showing clearly their true nature in having one to several 
nodes with bracts below, and supported by these bracts one to three, or 
even more small abortive branches. 


Avena s. str. 


The annual oats have rich, double rhipidia at the lower nodes or only 
at the lowest node. As regards variations found within the types (species ?), 
see the survey. In A. orientalis the panicle is said always to be closed; the 
author has only seen dried specimens of this type, but in these the pulvini 
can easily be seen as collapsed tissue, just like that found in panicles that 
spread out when flowering but close again after that. 


Baldingera and Phalaris 


Baldingera and Phalaris have both of them few-branched simple 
rhipidia; abortive branches indicate that in their typical form they have 
at least three and two branches respectively (Figs. 11 and 12). 


Dactylis 


The very polymorphous D. glomerata s. |. is, even in Denmark, 
represented by a number of types, but mostly we only distinguish between 
D. glomerata s. str. as a possibly introduced form, and D. aschersoniana 
as a really spontaneous type, growing in light forests on soil without 
raw humus. It seems that D. aschersoniana in its typical form has two 
branches at the lower nodes of the panicle (sometimes only one at the 
lowest node, without any abortive branch) but weak panicles with only 
one branch at each node are very often found. D. glomerata s. str. has 
in its typical form one branch only at each node. Sometimes two can be 
found but then mostly at the lowest node. (Fig. 14). 


Elymus, Hordelymus, and Hordeum 


These three genera are very closely related, and in taxonomical papers, 
textbooks and floras their species are combined in various ways. It is 
not the aim of this paper to discuss taxonomical problems, but some 
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typical features of the Danish species belonging to these genera should 
be mentioned. Hordelymus europaeus has four spikelets at a considerable 
number of the lower nodes of the spike. Two or three of the spikelets 
have one hermaphroditic flower on a long stalk (rachilla’s first internode 
after the glumes) and above that another long internode bearing either a 


Fig. 13. Part of rachis or main branch, and base of a side branch from the panicle 
of a grass, e.g. Agrostis stolonifera. a. The panicle expanded due to the swollen 
pulvious during anthesis. b. The panicle closed after flowering, with adpressed 
branches, and collapsed pulkini 
NB. a. may also illustrate Agrostis tenuis during as well as after anthesis. 


male flower, or a sterile, more or less reduced flower, or nil. The remaining 
spikelet or spikelets have either a stalked male flower with the rachilla 
prolonged above it, or a stalked sterile flower, or they are only represented 
by the two glumes. The two median spikelets have a short common 
stalk, and are (always?) the less developed ones; the two lateral ones 
have each of them their own short stalk. Thus the rhipiditum has branch 
|l with two spikelets (a terminal, and a lateral) and the branches 2 and 3 
each with one terminal spikelet. The formula can be set up as: 3, lo 2j, 
or if information is wanted about male and sterile spikelets, as: 3} 
lid 2 (three hermaphroditie, and one male spikelet), 3, 145 2 (two 
hermaphroditic, and two male spikelets), 3, 13», 2 (the lateral spikelet 
of branch 1 sterile), and so on. It may be worth mentioning that all 
textbooks and floras consulted by the author state that Hordelymus 
europaeus (syn. Hordeum europaeum) has three spikelets (some say 
mostly) at each node. That is true as regards the upper half of the spike, 
and furthermore in herbarium specimens it is very difficult to see more 
than the three, more or less well-developed spikelets. Elymus arenarius 
has two many-flowered spikelets on a short common stalk at each node, 
apparently corresponding to branch 1 in Hordelymus, but it may also be 
regarded as a rhipidium with two branches, the formula thus being either 
ls, or 1j 2. In the species of Hordeum s. str, the rhipidium has three 


Fig. 14. Dactylis aschersoniana (to the left) with two bran- 
ches at the three lower nodes, and D. glomerata s. str. with 
one branch at all the nodes. 


more or less shortly stalked branches, each of them with one one-flowered 
spikelet, and above the flower a weak prolonged rachilla. Regarding the 
spikelets, the one on branch 1 is always hermaphroditic, while those on 
the branches 2 and 3 are either sterile, male or hermaphroditic. The 
general formula of the rhipidium of Hordeum is: 3 14 2. 


Festuca, Glyceria, Puccinellia, and Vulpia 


With the exception of Puccinellia distans and P. retroflexa, which have 
double rhipidia of up to five branches (poor specimens may have only 
two or even only one of the branches developed), all the other species of 
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Fig. 15. a. Most Festuca-species, and Vulpia (and all the grasses, having in their 

typical form two branches, see survey). b. Festuca arundinacea. c. Glyceria maxima, 

a rather poor panicle. The other species of Glyceria, and Puccinellia maritima have 

the same type, but mostly with fewer branches in the rhipidia. The diagrams are 

constructed in accordance with that shown in Fig. 4, and the interpretation of the 
signs is given there. c. may also be compared with Fig. 3. 


these genera have single rhipidia. Vulpia, and most Festuca-species have 
in their typical form two branches of very unequal length but often only 
one branch is found. Glyceria, Festuca arundinacea, and Puccinellia 
maritima have normally i. e. in not too weak panicles, three to more 
branches in their rhipidia. While the species of Festuca all seem to have a 
unilateral orientation of their single rhipidia (see Fig. 15a and b), this 
is not the case in Glyceria and Puccinellia maritima, which may have an 
arrangement as shown in Fig. 15c. 

The character of the single rhipidia may be useful in distinguishing 
Puccinellia maritima from certain types of P. retroflexa. 


Holcus 


H. mollis has in its typical form three branches in the lower rhipidia, 
and if fewer are developed, abortive ones can be seen. H. lanatus mostly 
starts with two branches in the lowermost rhipidium, and has no third 
abortive branch. 


Lolium 


Although this genus has an extremely typical spike, it belongs to the 
Festuceae. Bearing this in mind, it is interesting to find the rather common, 
branched modification. Instead of a single spikelet with only one glume, 
it has at a considerable number of the lower nodes, a very short branch 
bearing one spikelet with two glumes, i. e. a terminal one, and a long 
spike with normal spikelets, corresponding to a rhipidium with two 


branches. 
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Molinia and Phragmites 


In these two genera some of the lower rhipidia have a common stalk 
united to the rachis. The very rich panicle of Phragmites has astonishingly 
few branches in the rhipidia; however, the branches are extraordinarily 
richly branched, and moreover two or more extremely hairy bracts 
may often be found at nearly the same height on the rachis. 


Nardus 


The inflorescence of this monotypic genus is a spike with a triangular 
rachis: along two of the sides all, except one, of the short-stalked, glume- 
less (or nearly so) spikelets are arranged in two rows. The rachis has a 
prolonged, sterile tip, and below that one spikelet is placed on the third 
side of the rachis. This may be considered as a primitive character, 
recalling the origin of the grasses from other monocotyledons with their 
3J-ranked leaves. It is tempting to compare the spike of Nardus with the 
partial inflorescences, the spikes of e. g. Digitaria, Echinochloë, Cynodon, 
and Spartina; they all have 2-ranked spikelets on the upper side of the 
spike’s axis (and moreover the spike of Spartina has a sterile tip on the 
axis) but they are all devoid of any spikelet on the third side. 


Poa 


The species of Poa differ to a certain degree in the construction of 
their rhipidia. P. palustris and P. trivialis have at least five branches, and 
if fewer are fully developed, abortive ones are always present. P. angusti- 
folia, P. chaixii, P. nemoralis, P. pratensis, and P. remota have typically 
double rhipidia too, but even when only two branches are found, abortive 
ones are mostly missing. It must be remembered here, that a panicle may 
be planned with a certain number of branches but owing to conditions, 
it may not be able to accomplish the growth of them all; thus P. pratensis 
e. g. may show rudimentary branches. The author has always seen only 
one or two branches in the panicles of P. compressa and P. irrigata: 
nevertheless he believes that they can produce more in double rhipidia, 
especially P. compressa, which comprises many forms. Finally, P. annua 
and P. supina have single rhipidia of mostly one or two branches, and the 
author has never seen more; RAUNKIER, however, in describing the pa- 
nicle of grasses, gives a thorough description of the inflorescence of Poa 
annua (p. 656 ff). This description, together with Fig. 285, gives a picture 
of the single rhipidia with up to 4 branches called 1, 2, 3, and 4, corres- 
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ponding to what in this paper is given the formula 1 46 2. P. annua and 
P. supina belong to a section of the genus with a number of species in the 
Mediterranean region; it would be interesting to study their rhipidia. 


Zerna (Bromus) 


The Danish species of this genus represent two well defined groups as 
far as the rhipidia are concerned. Z. benekenii and Z. ramosa have in- 
florescences of the same type as most Festuca-species, whereas Z. erecta 
and Z. inermis have double rhipidia, mostly with five branches. They 
differ characteristically in the number of spikelets borne on the individual 
branches, as can be seen from the formulas given in the survey. 


The observations given in this paper may in some cases have taxo- 
nomical value, but it must always be remembered, that quantitative 
characters viz. the number of branches, their size and length, mostly 
vary according to the nutritional state of the plant. In studying smaller 
units, subspecies, and varieties, the type of the rhipidia may be useful 
amongst many other features. 


Survey 


of the most common constructions of the lower whorls (rhipidia) of 
some, mostly Danish, grasses. 


Explanation of used signs and formulas: 


(eere ete vers vate alt — Only one branch at the nodes of the rachis. 

3 7 5 1 48 6 2 — A double rhipidium of eight branches. (Figs. 1, 2, and 4). 

3 «… 1 4 -- 2 — A double rhipidium of eight branches, four of these only 
present as rudiments (abortive branches). 

UMO D te rend — A single (or simple) rhipidium of four branches. (Fig. 3). 

GRRIRA Dn — Five branches more or less united to the rachis. 

ORI — Five branches partly or occasionally united to the rachis. 

3) 51 1s 41 23.. — Five branches, the small figures indicating the number of 
spikelets on the branches. 

Aan dS ennen: These signs indicate that the branches in question bear re- 


spectively one sterile and one male spikelet. 
3 7 S 1 4 8 6 2 — Eight branches, three of which have a very short first inter- 
i a node. (Fig. 7). 
Snes — The most common of the given formulas. 


(3 5 1 4 2)... — Rarely seen. 


22 Bot. Tidsskrift, bd. 56, hft. 4 


310 


An asterisk (*) after the name indicates that generally a short common stalk, 
or the basal ramification of the rhipidium, can easily be seen 
at the lower nodes. 

The Roman numerals refer to the key-groups proposed by the author. 


IAS O DV NOTES MENEREN Wi On 2de 
IDE ZONDE GUT oe dee BRSNINANOR 2 Or more n (Bies MS MOm TSR Man daL0): 
canina, gigantea, 
sf lon ETON SANA EENS NO NIN ANS RORZNOLEDOLES A. sto- 


lonifera has the shortest branches, and the greatest 
number of short branches. In A. canina the bracts 
at the lower nodes have a sheath 0.5 to 1.5 mm long, 
while this sheath in the two other species is almost 
absent or 0.5 mm long at the most. 

tenuis man BESI A NON ORM Ore MAL branehess 
except the abortive ones, with their first internode 
long. Lower bracts almost without sheaths. 


TIRANA lik 2 
UA Zop course nn 3 5 1 4 2, or more, or less. 
> Ammocalamagrostis 
(Ammophila xbaltica) 3 5 1 4 2, or more, or less. 
WlWepreecioideammnn nn SS l4e2: 
Dintermedianns sn B dl Are El Al De 
II subarenaria.......…. GES ARD Ors SA) 
UE ZGN HON OUD Sons aande BESI AND rr OrmMOreror less: 
UI Anisantha (Bromus). 
sterilis, tectorum. Slk 52 salsa, ARAS RADE 
UIA CO DOOL NRN 1 
WA nthoxonthumnesnnnnn LRZ ALORS OMR A ND 
IL Apera (Agrostis)... 5951481062083 wee de ne ZOE 
more. 
II Arrhenatherum (Avena) 
ElATLUSR ER NN Sn Or 14 SLOOT OLD Ie ea LOE 
more, or less in weak and late panicles. 
WIISAVEN DISSE 3 5 1 462,3 . 1 « « 2, or more, the lowermost 


rhipidium or rhipidia double, the following single: 
1 4 8 6 2, or less. 


JALUR ne ee 3 7 5 1 4 8 6 2, or more; mostly three, of the lower 
rhipidia fully double. 


ONENtA ISN 3 7 5 1 4 8 6 2, or more, followed mostly by two 
reduced double rhipidiae. g. 3 « 1 4 6 2. 
SAVA ran 3 5 1 4 6 2, or more; only one double rhipidium. 
SUTIZOSCREN NT quite like orientalis. 
IBaldingeran Plhialaris) pen EE IAD (Figs. 11, and 12). 


I Brachypodium* ie 


UI Briza 


INI B RON USS RSC 


f.i. B. racemosus...… 


IE CARTON sees ves 
IIINGATODLOSCR EER 
HI Corynephorus 


UACTOUDD Saase Ha de 
1 Cynosurus * 
UI Dactylis * 


glomeratas. str. ….… 


aschersoniana 


HI Deschampsia 


1 Digitaria 
NCD noch OER 
1 Eleusine 
1 Elymus * 
1 Elytrigia 


1 Eragrostis 
IT Euchlaena 
UNESCO NN 


altissima 


OEUNDINGCEAN 


trachyphylla 
UI Glyceria * 


UI Helictotrichon (Arrhena- 
therum, Avena). 
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NB. Many of the species may be found as hunger- 
modifications with only one terminal spikelet devel- 
oped «,« «,* 

UPD) RS IEA 2 NS EO NIKI: 
INS NRO RAR RON RANORZS 

(MRS 

il 

it 2 

ik Dolne 14). 

L, (Ll 2). If two branches, mostly only at the basal 
node. 


js 2 Weak panicles have often only one branch, 
but well-developed panicles have often two branches 
at the three lower nodes, or one at the lowest, but 
two at the following. 


Ne NE EE AD 
EE Bes 
EEE Re CORET BORED URS 


li 21, (or perhaps 17). 
see Agropyrons. |. 


2 


112 


led % 


312 
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HI Pueccinellia * 


UISTONS er (OL ES IDE A Ak DS al ZLD) 
MOTION IE EAN ACRO 
LEMON ETEN quite like distans. 
INROETN TTA RN RNA see Agropyron ss. |. 
DESCCAIER ENNE Nd. ie 
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Experimental and Cytological Studies on Plant Species 


VL. Dactylis glomerata and Anthoxanthum odoratum 


By Tyce W. BÖCHER 


Institute of Plant Anatomy and Cytology, University of Copenhagen. 


32 strains of Dactylis glomerata coll. and 40 of Anthoxanthum odoratum coll. 
have been studied by comparative cultivations and chromosome countings. In 
Dactylis three strains were diploid and very different. The material of Anthoxantum 
comprised 9 diploids which belonged to three different groups. In both collective 
species the variation within the tetraploids is large but appears to be more continuous. 
The variation concerns size, pilosity of glumes, shape of panicles, initiation of 
flowering and duration of life. One tetraploid of Dactylis from the exposed lime- 
stone cliff Bulbjerg on the North Sea was dwarfish. Its relation to other tetraploids 
in Northern Europe is discussed and it is concluded that it is rather a relict of an old 
(perhaps late glacial) population than an ecological race formed by recent selection. 
Montane tetraploids of Anthoxanthum odoratum are very distinct from the montane 
diploids. The hypothesis is put forward that the tetraploid A. odoratum has arisen 
after a doubling of a hybrid between ssp. alpinum and a diploid mediterranean 
subspecies. 


Introduction 


Dactylis glomerata and Anthoxanthum odoratum are typical examples 
of polyploid complexes consisting of diploids and tetraploids. In both 
cases there are disagreements among the scientists with regard to the 
taxonomical rank of the taxa belonging to the two ploidy-levels. Are they 
species or subspecies? In the opinion of the writer it is a question of 
secondary importance whether diploids and tetraploids of formerly well 
distinguished species are treated as species within a species aggregate or 
as subspecies of one spec'es. From an evolutionary point of view species 
are rarely completely comparable and it depends on an estimate whether 
the minor taxa in a group should be treated as species or subspecies. What is 
important, however, is to keep together such units as are clearly closely 
related. What is needed is a simultaneous subdivision and linking together. 


SS 


The ecologist working with plant communities needs the subdivision 
because the smallest units are best as ecological guide-plants. But in 
order to make his work comparable he must also mention the aggregate 
or main species to which some ecological or geographical race belongs. 
In the different treatises on the Greenland vegetation 1 have for many 
species adopted a ternary nomenclature in the species lists of the different 
vegetational types. But 1 have avoided indicating the taxonomic rank of 
the two names after the generic name. This is done because it is felt 
impossible biologically to compare varieties, subspecies or other members 
of the different aggregates. Perhaps some variety of one species ought to 
be treated at the same level as a subspecies of another, but this is impos- 
sible to decide. Therefore I list e. g. Saxifraga aizoon neogaea together 
with Vaccinium vitis-idea minus without paying attention to the fact that 
in the first case the last name is varietal while in the latter it is subspecific. 
The question whether Dactylis aschersoniana and Anthoxanthum alpinum 
are species or subspecies is more of a practical nature than it is scientific. 
““Biosystematic” or “experimental taxonomic” studies may sometimes 
result in a better estimate of the rank of a taxon used in formal taxonomy, 
but the main purpose of experimental and cytological work is not to support 
formal taxonomy but to investigate the species from an evolutionary and 
biological point of view. Therefore this branch of science which deals 
with variation and combines taxonomy, cytogenetics and autecology 
ought to have another name than biosystematy or experimental taxo- 
nomy, perhaps something like poeciliology (greek: srorxi}fa — variation). 

In the following, some experimental cultivations with a number of 
strains of Dactylis and Anthoxanthum are summarized and in the con- 
clusion the possible taxonomical treatment of the strains with different 
chromosome numbers is discussed. However, there are several other 
questions resulting from the species studies which look more interesting — 
e. g. the variation in duration of life and the question of the nature of 
discrete coastal races. 

Most of the seed samples of both species were collected on journeys 
in Europe which were financed by the Carlsberg Foundation, to which 1 
should like to offer my sincere thanks. From the same source support 
was given to the work of chromosome counting. Many of the counts 
were made by KAI LARSEN M. Sc. to whom I also offer my sincere thanks 
for his assistance and for several seed samples. 

The chromosomes were counted in root tips from pot-grown plants. 
Fixation: Navaschin — Karpechenko. Staining: Feulgen or gentian 


violet. 
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All culture experiments were carried out in experimental areas con- 
nected with the Botanical Gardens of the University of Copenhagen. 
Usually 10-15 plants of each strain were planted in the field while two 
were kept in pots. 


Dactylis glomerata 


Ecotypical variation in Dactylis glomerata has been studied by STAPLE- 
DON (1928), TURESSON (1929), and recently by BoRrriLL (1957), see com- 
ments on p. 332. The cytology of both diploids and tetraploids has 
already been studied by several workers e. g. LEVAN (1930), MÜNTZING 
(1933, 1937), MYrrs (1941, 1943) and Myers & Hur (1942). The oecur- 
rence of aneuploidy and B-chromosomes was studied by K. JONES (see 
Beppows 1959). Recently the variation and taxonomy of the diploids and 
the distribution of diploids and tetraploids were treated in detail by 
STEBBINS & ZOHARY (1959). As the material presented below is mainly 
from other areas than that referred to by STEBBINS & ZOHARY it may 
be complementary to it. 


Materiel and Chromosome Counts 
Diploids 2n — 14 
Cult. No. 2192 Denmark, Ermelunden, wood n. of Copenhagen (ssp. ascherso- 
niana). 
— _— 2803 Portugal, Sacavem. Seeds from nature. (Probably ssp. lusitanica 
STEBBINS & ZOHARY, cf. p. 323 and fig. 3). 
— _— 3909 Yugoslavia, Ilitza near Sarajevo, forest-steppe on slope. See dis- 
cussion p. 322 and fig. 3. 


Tetraploids 2n — 28 
Cult. No. 2294 Denmark. Kregme, N.-Zealand. Dry slope at Roskildefjord. 


— __— 2653 — Neddebohuse, N.-Zealand. Slope at the sea. 

— — 2722 — Helgenes, E.-Jutland. Slope at the sea. (Coll. by Kar 
LARSEN, M. Sc.). 

Or A — Bulbjerg. N.-Jutland. Exposed limestone cliff at the sea. 

= — 2932 — Heath south of Haderup. Central Jutland. (Coll. by 
KNUD RAHN, M. Sc.). 

= = 2933 — Trandum in Jutland (same collector). 

— __— 2934 — Heath south of Skive. Limfjord-area. Jutland. 

= __— 2935 — Heath south of Skive. Limfjord-area. Jutland. 

= — 2937 — Tömmerby, railway embankment. N. - Jutland. (Coll. by 
KNUD RAHN, M. Sc.). 

SO Dees Logstor. Limfjord-area. Calcareous exposed slope. 

- — 2915 British Isles. Waxham, Norfolk. Dunes. (Coll. by Prof. T. Turin). 

— — 2916 — — Glen Lochans near Killin, Mid-Perth, Scotland. Oak 


wood. (Coll. by Prof. T. Turin). 


SW 


Cult. No. 3542 British Isles. Jersey Isl. Grande Etaquerel. 
— _— 1708 France. Bouleternère. Maquis. 


— — 1716 — _ Pont Vendres. Rocks at the Mediterranean. 

— — A — _ Argêles. Maquis at Ouercus suber wood. 

— — 1767 — Col de Voza. Alt. 1700 m. Montane grassland. 

= — 1815 — __Montier, Mt. Salève. Margin of montane woodland. 
— — 2473 Portugal. Coimbra. Seeds from nature. 

— — 2767 — Lisboa. Seeds from nature. 

— — 3105 Poland. Pleniska at Poznan. Seeds from nature. 

— — 3107 — Wraclaw. Seeds from nature. 

— — 3108 — Bydgoszcz. Seeds from nature. 


— — 3584 Czechoslovakia. Eastern part. Seeds distributed by the Bot. Gardens 
of Bratislava. 

— _— 3849 Yugoslavia. Cavtat s. of Dubrovnik. Pinus wood. 

- — 3955 — Avala at Zagreb. Deciduous wood. 

— — 3529 Turkey. Princes Island. Coll. by Prof. M. LANGE. 

— — 4199 Soviet Union. Sagorsk. Coll. by Prof. M. LANGE. 

— — 4200 = — _ Krym. Lívadía. Coll. by Prof. M. LANGE. 

— — 4201 — — _ Krym. Livadia. Coll. by Prof. M. LANGE. 


Experimental Cultivations 
Cultures Started as Seedlings in April 1950 


The first cultivation which was started in 1950 comprised four strains 
from S. W. Europe, two from the French Alps and two from Denmark. 
All were tetraploid except No. 2192 from the Ermelunden-wood, which 
attained the typical habit of ssp. aschersoniana having bright green 
flexible leaves and slender panicles. All the other strains had + rigid, 
bluish green leaves. As in many other woodland plants the flowering in 
No. 2192 was not continued. Thus new panicles were produced as late as 
in August by all except No. 2192, 

Measurements of maximum size from the second year of cultivation 
are summarized in Table 1. The low growth of the four southwest 
European strains is significant and was maintained or became even more 
pronounced in the following years. Particularly low and with short 
panicle branches were the three strains from dry habitats (maquis and 
rocks) in S. France. Furthermore, all four southern strains were late 
flowering compared with the montane or Danish tetraploids. On the 
other hand they were more inclined to flower the first year of cultivation 
and all died away in the years 1952-1954, i. e. after two—four years of 
cultivation, while those from the mountains and Denmark persisted, 
being clearly perennials in a Danish climate. 
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Table 1. 
Max. height Max. breadth Max lensth Max. kast 

Cult. No a cm of leaf tussock Be pantie sen panicle 

een Mean cm Mean and eens) branches 
(and range) Mean (and range) cm 
1708 S. France 28 62 (42-73) 25 (18-30) 6,0 (5-9) 0,5 
1716 — — 28 64 (52-80) 38 (30-50) 6,7 (5-9) 0,5 
1721 — =— 28 62 (39-80) 30 (20-40) 6,9 (4-9) 185 
2473 Portugal 28 75 (70-82) 30 (20-40) 9,0 (8-11) 4,5 
1815 W. Alps 28 87 (70-96) 48 (30-65) 8,4 (7-11) 6,0 
1767 — — 28 91 (78-102) 39 (30-50) 10,1 (8-14) 6,0 
2294 Denmark 28 92 (75-110) 45 (30-60) 12,0 (10-16) 6,0 
2192 — 14 93 (82-100) 40 (33-50) 17,7 (14-22) 5,0 


Cultures Started as Seedlings in April 1951 


In order to study more closely the relationship between southern and 
northern strains, two Danish wild growing strains were compared with 
two from Portugal. A cytological examination revealed that one of the 
Portuguese strains (No. 2803) was diploid. Its characters are mentioned 
in detail on p. 323. It probably belonged to ssp. lusitanica. It was a 
robust race which í. a. deviated by the leaf colour, this being a true green 
not bluish-green as in the other plants from the same experiment. As 


Table 2. 
Max. breadth of Max. length Max. length 
EEN Dn Max. height cm | cm. leaf tussock | of panicle cm panicle 
Mean (and range) | Sept. 51 Sept. 1951 branches 
Mean (and range)|Mean (and range) cm 
Sept. 
2653 Denmark 28 1951 °° (570 
71 (62-89) 8,5 (4-12) 80 
GED 
1959 ken 
Sept. 
2722 - Zas Hose 
Tb 71 (56-90) 14,3 (10-22) 6,0 
1959 77 (67-85) 
Sept. 
=]3 
2767 Portugal 28 LOS Sh 53 (40-70) 6,7 (5-10) 0,5 
1959 dead 
Sept. 
68 (56-80 
2803 — 14 1951 { ) 59 (47-70) 8,0 (6-13) 3(9) 


1959 dead 
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appears from Table 2 which gives the measures from the autumn of the 
first year of cultivation, ssp. lusitanica reached the same dimensions as the 
tetraploids. Again both strains of southern origin died away in Denmark 
after some few years of cultivation, while the two from Denmark per- 
sisted. No. 2767 was sent to me from the Botanical Garden of Lisboa as 
ssp. hispanica (Rotrn) Kocn. 


Cultures Started as Seedlings in 1952 


Experimental cultivations had revealed that several species occurring 
on exposed cliffs or slopes on the sea-coast of Denmark are represented 
in such places by dwarf races, e. g. Plantago coronopus (BÖCHER, LARSEN 
& RAHN 1955), Hypochoeris maculata, Ctinopodium vulgare, Solidago 
virga-aurea and others (BÖcHer 1955). In the case of Dactylis glomerata a 
similar dwarf was found on the coastal cliff Bulbjerg facing the North 
Sea (Skagerak). Its dwarf growth was tested in a culture experiment which 
was started in 1952 and comprised 10 tetraploid strains from various 
parts of Europe (Table 3). A photo taken on June 24th 1953 (fig. 1) 
shows the habit of the Bulbjerg dwarf as compared with No. 1767 from 
the Alps, which attained heights of about 90 em. Some height measure- 
ments and other characters are put together in Table 3. In the second 
year of cultivation (1953) none of the Bulbjerg plants exceeded 50 em in 


Fig. 1. To the left dwarf race from Bulbjerg, Denmark of tetra- 
ploid Dactylis glomerata compared with another tetraploid 
from the Alps (Col de Voza). TWB. phot. 


320 


height, while none of the plants of the other strains were lower than 
100 cm. The dwarf race was late, with broad rigid bluegreen leaves. With 
the exception of four strains which had green or intermediate leaves all 
the others had bluegreen leaves. The only strain which was as late as the 
dwarf was another sea-shore race, e. g. No. 2915 from the dunes at 
Waxham, Norfolk. The panicle length of the dwarf race was 4-6 cm, and 
usually 13-18 cm in the other strains. 


able: 


| Max. height cm | 


Cult. No. | | Other characters 
| 1953 1959 1960 | 
2931 Bulbjerg, 37 (24-50) 34 (31-38) 18 (13-20) Late; broad blue- 
Denmark green leaves 
2933 Denmark 120-130 105 (97-109) purely Early; broad blue- 
vegetative green leaves 
2916 Scotland 110-120 87 (10-115) _dying Early; broad blue- 
green leaves 
3108 Poland 110-130 98 (85-112) only one Early; green leaves 
plant living 
2935 Denmark 100-110 Cultivation ceased 1955 Rather late; blue- 
green leaves 
DOE — 100-120 — — = Rather late; 
greenish leaves 
2915 England 110-120 — — — Late; narrow 
green leaves 
3105 Poland 110-120 — — = Early; bluegreen 
leaves 
3107 — 120-140 — — — Early; green leaves 
3106 Hungary 110-120 = — — Very early; broad 


bluegreen leaves 


Cultures Started as Seedlings in 1954, 1955, and 1958 


The results of the last three cultivations are summarized in Table 4. 
A particularly deviating behaviour was found in two Mediterranean 
strains No. 3529 and 3849. The first appeared in Denmark to be first 
year-flowering and behaved like an annual as all plants died during their 
first winter. The latter No. 3849 was exceptional because of its short 
panicles and low growth. All plants of this strain died after flowering in 
the dry summer of 1959, Also the plants of several other strains were 
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Table 4. 
CultsNo: | DA Max. height in cm _ Mean (and range) Length of Other 
| 1954 1959 1960 panicle cm | characters 
3529 Turkey 28 42 (30-54) Plants died rather All 15 plants in 
already 1955 short flower 28.8.1954 
Bluegreen 
leaves. 

3542 Jersey Isl. 28 vegetative 82 (68-96) Central 9,511 In flower 1955, 
part of vigorous but 
tussocks low. Bluegreen 
dead leaves. 

3584 Czechoslo- 28 3ofl4 75 (51-100) Tussocks 14-21 Light green, 

vakia plants with dead or broad leaves. 
panicles nearly so 
1955 

3909 Yugoslavia 14 Some few 74 (58-100) Sl (41-60) 7-10 Light green nar- 

panicles row leaves. 

3849 — 28 _vegetative 69 (63-72) Tussocks 4,511 Second year 
dead flowering. Dark 

green broad 
leaves. 

955 — 28 _vegetative 89 (82-105) 65 (57-75) 9-16 Second year 
flowering, green 
leaves. 

[201 Soviet Union 28 _vegetative 84 (62-105) 64 (45-80) 715 Bluegreen 
leaves. 

1958 
act. 1 Denmark 28 vegetative 74 (45-85) 54 (32-70) 6-16 Broad blue- 


green leaves. 


dead or badly weakened in 1960, probably as a result of the unfavourable 
conditions during the preceding summer (see Tables 3-4). 

Three of the cultures from southern Europe as well as that from 
Eastern Czechoslovakia had light or darker green leaves but not bluish 
green leaves as was the case with all northern races except ssp. ascher- 
soniana. The plants from Czechoslovakia were sent to me under the name 
of ssp. slovenica DoMIN. The rather low-growing strain from Denmark 
(Dact. 1) which was cultivated recently, came from another exposed slope 
facing the Logstor Bredning, a broad in the Limfjord in Northern Jut- 
land. The slope in question has a very interesting flora and harbours 
dwarf races of Clinopodium vulgare and Solidago virga-aurea. Com- 
pared with the Bulbjerg race, however, the culture from the slope at 
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Logstor Bredning became much taller. It was clearly intermediate between 
normal Danish tetraploids (e. g. Nos. 2933, 2935, 2937, Table 3) and the 
Bulbjerg dwarf. The strain was not uniform. Four plants had erect, 
rather long culms while in three plants the culms were short, obliquely 
projecting to nearly horizontal. The rest, 8 plants, were intermediate. 
No similar variation was observed in other strains, a fact which indicates 
that some kind of hybridization had taken place, the variation being 
probably due to a segregation after a cross between a low coastal race 
with + spreading culms and a tall growing erect + cultivated grassland 
race. Behind the slope at Legster there is arable land whereas in Bul- 
bjerg the plants grow quite isolated because the country south of the 
cliff is covered by heath and grey dune vegetation without any possible 
habitat for Dactylis. 


Comparison of Diploids and Tetraploids 


The three diploids mentioned on p. 316 and in Table 1, 2, and 4 are 
very different. If there were only these three any botanist would probably 
like to treat them as separate species. This appears from the three Tables, 
the synopsis of characters (Table 5) and figs. 2-3 showing the habit. 
It is easy to place No. 2192 in ssp. aschersoniana and No. 2803 in ssp. 
lusitanica while No. 3909 from Central Yugoslavia is more difficult. It 
is clearly related to ssp. reichenbachii (STEBBINS & ZOHARY) but deviates 
from it in the colour of the leaves and the length of the panicle branches. 
In many respects it is intermediate between aschersoniana and reichen- 
bachii. So far ssp. reichenbachii is known from the mountains of Northern 
Italy only, but this range might easily be imagined to be extended and 
include the Sarajevo-area in Yugoslavia. It is probably most reasonable 
to regard No. 3909 as representing a variety or form of ssp. reichenbachii 
approaching aschersoniana. The strain of true ssp. aschersoniana, No. 
2192, may also deviate a little from the main bulk which was studied by 
STEBBINS & ZOHARY as it often has rather long hairs on the keels of the 
lemmae. 

The tetraploids fall into several types. One of them No. 3955 from a 
wood in Yugoslavia is shown in Fig. 2 and mentioned in Table 4. When 
encountered in nature it was supposed to belong to ssp. aschersoniana, 
having the green soft leaves and much of the typical habit of this well 
known woodland plant from Denmark. The differences between it and 
No. 2192 are slight and mainly quantitative. It has the attenuate lemmae 


825 


Table 5 Comparison of Diploids 


Strain 2192 (aschersoniana) | 


3909 (ad reichenbachii) 


2803 (lusitanica) 


Panicles Many glomerules, 
6-7 delicate, 2-4 cm 
long main branches. 
Usually more than 
one branch issuing 
from the same node 
(acc. to K. GRAM). 
Terminal collection 
of glomerules 
0,6-—0,8 cm broad. 


Spikelets 0,5-0,6 cm long, 
4-5 flowers, 
attenuate lemmae 
often with fairly 


long hairs on keels. 


Leaves Long, narrow, soft, 


green. 


Few glomerules, 1-4 
rather thin 1—1,5 cm 
long main branches. 
Only one branch at the 
same level. Terminal 
collection of glomeru- 
les 0,8-—1,5 cm broad. 


0,45-0,5 cm long, 4-6 
flowers. Lemmae 
weakly emarginate, 
keels with very short 
hairs. Nerves somewhat 
scabrous. 


Length intermediate, 
narrow and green. 


Few glomerules, 3-5 
rather coarse 3—(9) cm 
long branches. Only 
one branch at the 
same level. Terminal 
collection of glomeru- 
les 1,2-1,4 cm broad. 


0,7-0,8 cm long, 
broad. 6-7 flowers 
Lemmae weakly 
emarginate-lobed with 
intermediate long hairs 
on keels. 


Length intermediate, 
but broad and firm; 


long ligule, green. 


and the keels bear rather long hairs. A tetraploid of this kind makes it 
somewhat difficult to keep ssp. aschersoniana as a strictly diploid sub- 
species and it is difficult to exclude the possibility of an autopolyploid 
evolution leading from a typical aschersoniana to a race like No. 3955. 

No. 3849 from Yugoslavia belongs to the same type as No. 3955 
although its leaves are broader. Both strains resemble partly true ascher- 
soniana partly the diploid No. 3909 mentioned above. 

The other tetraploids belong to the following types: 

Mediterranean type (probably “ssp. hispanica’”’ pro parte cf. 
STEBBINS & ZOHARY p. 6.) with short and few panicle branches and apices 
of lemmae emarginate to refuse, with short awn. Rather lowgrowing and 
with bluegreen leaves (Nos. 1708, 1716, 1721, 2767, 3529). Deviating 
from the rest is No. 2473 being larger and with longer panicle branches 
(Table 1). 

Widespread, temperate type (ssp. glomerata). Lower panicle 
branches long, apices of lemmae emarginate to attenuate; awn longer 
than in the preceding type. The majority of strains belong to this type. 
Most of them have long hairs on the lemmae but in No. 3108 the hairs 
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on the keels are soft, in No. 2732 short and in No. 1767 very short. The 
latter has scabrous nerves on the lemmae, which are attenuate; it should 
probably be considered a separate type (perhaps related to that com- 
prising Nos. 3955 and 3849). Its panicies were more divided and slender 
and the leaves not so rigid as in the other strains (see Fig. |). 

Dwarf type from Bulbjerg, No. 2931. See p. 319 and the discussion 
onp. 332: 

Eastern type which corresponds to ssp. slovenica (No. 3584). 


Anthoxanthum odoratum 


There are already many chromosome counts in this species aggregate 
(see summary of older counts in OSTERGREN 1942 and recent ones in 
TISCHLER 1950, PoLvA 1950, SKALINSKA, BANACH-POGAN, WCISLO et al. 
1957, JORGENSEN et al. 1958, RozMus 1958). Subarctic-montane diploids 
(ssp. alpinum) are known from Greenland, Iceland, Scandinavia, the 
Alps, Polish mountains (many stations), and Transsylvania, other 
diploids from Corsica (Forêt de Vizzavona, 1000 m above sea-level, and 
Ocana 120 m above sea-level, see DE LITARDIERE 1949). According to this 
author the material from Corsica belongs to var. corsicum (BRIQ.) RoUY 
(—= var. villosum Lois. subvar. corsicum BRIQ.) which may be an endemic 
Corsican race. 


Material and Chromosome Counts. 
Diploids 2n — 10 
Cult. No. 810, Iceland, Gulfos. 
— _— 1919, The Alps, Scheidegg. Heath. Alt. 2100 m. 


— — 1928, — — — Meadow. Alt. 1900 m. 

— __— 1941, — — _Schyniger Platte. Alt. 2000 m. 

— — 1994, — — _Brienzer Rothorn. Alt. 2200 m. 

— — 4130, — — _ Patcherkofel, Innsbruck. Alt. 2000 m. 

- — 4222, Italy, San Cataldo. Alt. 600 m. (coll. by KAr LARSEN, M. Sc.). 
— — 4223, — Sierra Fontanelle. Alt. 1100 m. (same collector). 


Ax. 1 Morocco, Rabat: Mamora (sent to me as A. odoratum Ssp. ovatum 
(LAG.) TRABUT var. exsertum LINDB. subvar. villiglume MAIRE & 
WEe.). In culture the plants became annual. OSTERGREN (1942) also 
counted 2n — 10 in material of A. ovatum from the same area. 


Tetraploids 2n — 20 
Cult. No. 3415, The Faeroes, Ritufjäll, Osterg. Alt. 640 m. (coll. by JORGEN KRrr- 
STIANSEN, M. Sc.) 
— — 3422, — — Haugen, Lervik, Gsterg, (same collector). 
— — 3426, — — Boidö fjäll. Alt. 400 m. (same collector). 
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Cult. No. 2834, Denmark, N. Jutland, Hals. (coll. by Dr. O. HAGERUP). 


— _— 2274, = Zealand, Melby Overdrev. Heath. 

— — ZA — — Gadevang (coll. by Kar LARSEN, M. Sc.). 
oe — MD — Bornholm, Raghammer Odde. 

— _— 1206, N. Germany, Slesvig. Oak scrub. 

= — 12055 5 = between Hamburg and Bremen. Heath. 

= — 1256, S.W. France, between Angoulême and Bordeaux. 

— — 1308, — — Leon. Heath on wet soil. 

— — SE — Les Landes at Le Pesquité. 

= => Wa S= = La Rhune. Alt. 400 m. 

— — 1487, S. France, Pyrenees. Above Urdos. 

= — 1540, — — — Cirque du Gavarnie. Alt. 1600-1700 m. 
— _— 1560, — — - Pailla. Alt. 1700 m. 

— — 1577, — — — Superbagnère at Luchon. Alt. 1800 m. 
= —s 1635, — — — Heath at Luchon. Alt. 650 m. 

= — 1694, — - — Mont Louis. Hazel scrub. Alt. 1400 m. 
= — 1740, — — Roque Haute. Maquis. 

— _— 1770, — — W. Alps. Col de Voza. Alt. 1700 m. 

= — 1816, = = — _— _Montier near Geneve. Alt. 500-600 m. 
= SI — — _— Mont Salève. Alt. 1300 m. 

= — 18525 Le Sépay. Alt. 1000 m. 

= — 2028, — — — _— The Vosges. Bussang. 


— — 1870, Switzerland. Col du Pillon. Alt. 1600 m. 
= — 1342, N. Spain, heath at Deva. 


— — 1343, — — scrub at Eibar. 

— _— 1377, — — _ Pea Bargindia south of Durango. Alt. 600-700 m. 
— — 1434, — — Beechwood at Lumbreras. Alt. 1150 m. 

= — 1449, — — _ Alpine grassland at Almaiza. Alt. 1710 m. 

— — 1482, — — _ Atthe frontier north of Jacca (The Pyrenees). 


Experimental Cultivations 


One large experiment started as seedlings in April 1950 and some 
additional cultivations later. The large experiment comprised 31 strains 
of which 4 were diploids (from the Alps). All plants were transferred 
to the experimental field in June 1950 and the size and other characters 
analysed in 1951-52 (Tables 6-7). As a whole the species was difficult 
to cultivate in the field. The plants were inclined to die after luxuriant 
flowering and in the dense tufts of leaves loose soil gathered so that small 
soil heaps were formed which were unfavourable for the growth. It was 
particularly difficult to keep the diploids alive and even when cultivated 
in pots they frequently died after some years. Table 6 contains measure- 
ments of all such strains of which a sufficient number of plants were 
available in two subsequent years while measurements taken during the 
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Table 6. 
=| 
83 
f À Panicle length Width of leaves | 5 5 2 
Cult. No. en cm cm 8 En) 5 
Le (andiranen) Mean (and range) | Mean (and range) | 8 Ë zo 5 
9 ER iS 
in de A 
2274 Denmark 1951 46 (32-56) 5,3 (3,5-6,0) 0,6 (0,4-0,7) (Gi) — 3->3 
1952 32 (19-39) 4,2 (3,5-—5,0) 0,6 (0,4-0,9) 
2218 — 1951 52 (44-59) 6,9 (4.0-—9,0) 0,8 (0,7—1,1) == Ee) 
1952 42 (34-51) 5,4 (4,0-6,5) 0,6 (0,4-0,7) 
1205 Germany 1951 50 (34-58) 6,3 (5,0-8,0) 0,7 (0,4-0,8) (EN KE) 5) 
1952 41 (33-50) 5,5 (4,0-6,5) 0,6 (0,5-0,9) 
1206 — 1951 44 (34-55) 6,0 (3,0-9,0) 0,8 (0,6-0,9) Ei — 2 
1952 dead dead dead 
1256 S.W- France 1951 55 (44-68) 6,9 (5,0-9,0) 0,8 (0,7—0,9) = zi 3 
1952 Sl (36-60) 6,6 (3,5-—8,0) 0,7 (0,5-0,8) 
1308 — — 1951 55 (46-65) 6,0 (5,0-7,5) 0,5 (0,4-—0,6) == + 3->3 
1952 36 (22-49) 4,6 (3,5-—6,0) 0,5 (0,4-0,8) 
1635 Pyrenees 1951 57 (49-67) 6,4 (3,5-—10,0) 0,7 (0,6-0,9) (GS) in >3 
1952 48 (42-56) 4,8 (3,5-—6,5) 0,5 (0,4—0,7) 
1694 — 1951 62 (50-72) 7,4 (6,0-9,0) 0,7 (0,6-0,8) Dn >= 
1952 56 (43-66) 6,9 (5,0-10,0) 0,7 (0,5-—1,0) 
1816 The Alps 1951 61 (54-72) 7,4 (6,5-8,0) 0,9 (0,7—1,2) — — ) 
1952 54 (44-62) 7,3 (6,0-10,0) 0,6 (0,5-0,7) 
1852 — 1951 53 (48-62) 6,4 (5,0-7,0) 0,7 (0,6-0,9) + — >3 
1952 43 (37-48) 5,8 (5,0—7,0) 0,6 (0,4-0,8) 
1870 — 1951 52 (43-61) 6,8 (5,0-9,0) 0,8 (0,7—0,9) — (4) 3 
1952 43 (36-51) 5,8 (5,0-7,0) 0,6 (0,5-0,8) 
1740 Mediterranean 1951 45 (34-54) 5,3 (4,0-7,5) 0,7 (0,5-0,8) Ei IT 3 
1952 45 (39-49) 4,9 (4,0—6,0) 0,6 (0,5-0,7) 


second year of cultivation in the other strains are put together in Table 
7. In both tables the duration of life is expressed in numbers indicating 


the number of years where it was possible to keep them alive in the field. 


> 3 means that they were cultivated more than 3 years. The results of 
the cultivations may be summarized by some comments about the 
different characters. 

Development of plants. Most tetraploids are purely vegetative or 
with few culms the first year, only five (out of 27) were clearly early and 
first year flowering. All the diploids from the Alps and Italy also formed 
panicles already during the first year. Among the tetraploids the plants 


Table 7. 
| |_ 8 | EL ij ME: 
Ie S BN a 
Cult. No. | 2n Ie 8 | En Ke) 5 he) SE 5 El S 
| fall È 8 | 8 5 VEE leib jg 
| IEES) Eel | Bel EERS ES 
L E | 

Lowland tetraploids 
(311 S.W. France 20 47-63 5,5-7,1 0,5-0,8 = (+4) 3 
1327 — — 20 45 4,5 0,9 — — ES 
1342 N. Spain 20 49 She 0,7 + — 3 
1343 — 20 49-58 6,515 0,8-—1,1 (El) = 3 
Montane tetraploids 
1377 Spanish Mountains 20 42-56 5,0-—8,0 0,6-0,9 ie = Dd 
1434 — — 20 38-46 3,0-8,0 0,5-0,8 zi — Seed 
1449 — — 20 23-40 4,0-4,5 0,7—1,0 — — >3 
1482 — — 20 36 375 0,5 Eee — 3 
1487 The Pyrenees 20 58 7,0 0,9 — — Se) 
1540 — - 20 30-44 3,5-5,0 0,4—0,8 Eis = 3 
1560 — — 20 45-52 5,0—5,5 0,9-1,0 — — 3 
1572 — — 20 23-58 4,0-—8,0 0,7—1,2 — — 5 
1770 The Alps 20 55-58 5,0—6,0 0,9-1,0 — — DS 
1831 — — 20 43-50 5,0—5,5 0,7—1,1 (Ge) = 3 
2028 The Vosges 20 47-58 5,5—6,0 0,4-—0,8 — — ie) 
Alpine diploids 
1919 The Alps 10 20-33 2,0-2,5 0,5-—0,7 Ein = 1-2 
1928 — — 10 23-30 3,0-7,0 0,6 ie == 1-2 
1941 — - 10 29 4,0 0,5 zie — 1-2 
1994 — - 10 37 6,0 0,7 de == 1-2 
Southern diploids 
4222 Italy 10 30-40 4,0-—6,0 0,9—1,0 Ie ? 2 
4223 2) 


— 10 32-50 7,0 0,8-1,0 (CG) ? 


of one strain (No. 1206) did not survive their second flowering and became 
two year flowering biennials, many other strains died after their second 
flowering in their third summer and the rest behaved almost as perennials. 
Among the 15 montane tetraploids only three died after the second 
flowering. This is important as compared with the behaviour of the 
montane diploids which under the same conditions died after first or 
second flowering. It seems as if the montane tetraploids have the property 
of late summer reinforcement after their flowering in May-June. With 
the exception of No. 1635 which comes from an altitude of only 650 m 
above sea-level, none of the montane tetraploids had any late summer or 
autumn-flowering. Such a late flowering was, on the other hand, frequent 


Fig. 4. A series of panicles of Anthoxanthum odoratum. Upper row tetraploids, 
lower row diploids and some panicles from herbarium sheets of specimens resembling 
the southern coarse type of diploids. Upper row from the left: Nos. 795, 2274, 
2218, 1482, 1560, 1434, 1343, 1816, 1694, 1770, 1740. Lower row from the left: 
ssp. alpinum from the left: ssp. alpinum from Torne Lappmark (3 panicles), No. 4223, 
No. 4222 (2 panicles). — Panicles of Mediterranean plants resembling 4222-4223: 
Mallorca (WriLLKOMM), Villa Doria at Rome (C. M. Poursen), Villa Franca, Leon, 
Spain (WINKLER), var. villosa Dum. from Corsica (E. Perir), Tunisia; altitude 1350 m 
(MURBECK). E. JACOBSEN phot. 


in plants from S. and S.W. France (1256, 1308, 1311, 1740) and may be a 
character of some biological importance. 

Size of plants. Montane diploids corresponding to what has been 
called 4. alpinum LÖvre & LÖVvE or ssp. alpinum LÖVE are generally lower 
and much weaker with narrower leaves and smaller spikelets. This was 
already shown by OSTERGREN 1942 and confirmed by RozMus 1958. 
OSTERGREN also pays attention to the more dark yellow (golden) colour 
of the ripe panicles in the diploids. However it is very difficult morpholog- 
ically to distinguish the diploid arctic-montane group from all the tetra- 
ploids. Thus No. 1308 had narrow leaves and slender panicles and also 
the colour of the ripe panicles varied among the tetraploids, some of 
them being almost as dark as the diploids. It is perhaps easier to distinguish 
the two Italian diploids mentioned in Table 7. They attain almost the 
same dimensions as the tetraploids but have broad panicles with many 
spikelets, see Fig. 4. They behaved differently, one being slender and 
forming only 5-13 culms in each plant (No. 4222), the other being coarse 
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with 50 or more culms on each plant (No. 4223). This difference, how- 
ever, was partly a result of a different development of the plants. No. 4222 
was first year flowering and was weakened after this flowering, while 
No. 4223 only formed some few flowering culms the first year. 

In all cases a significant decrease in dimension took place from 1951 
to 1952 (Table 6), which gives some idea of the effect of a rich flowering 
on the next year’s growth and the range of variation due to modification. 

Pilosity of glumes. Northern and most montane strains have more 
or less hairy glumes. Some of the montane ones, thus Nos. 1816, 1770, 
1831, 2028, have almost glabrous glumes while + glabrous glumes were 
found in southern strains such as Nos. 1256, 1308, 1740, 1377, and 1434. 
An extreme grade of pilosity occured in the diploid No. 4223 from Italy 
which corresponds to what has been called var. villosum DUMORT. 

According to RozMus (1958) the hairs of the lemmae in the tetraploids 
reach the top while in the montane diploids the surface near the top is 
coarse. The same author also finds differences between the diploids and 
the tetraploids in the length of the awns. Considering, however, the 
range of variation in pilosity and the relative length of the awns in the 
tetraploid series studied by the present writer a distinction using these 
characters seems almost impossible. 

Shape and size of panicle. With the exception of No. 1343 which 
has a somewhat lax inflorescence (Fig. 4) sometimes reaching a length of 
more than 10 cm, all the rest had compact panicles. In some of the 
southern strains the panicles were particularly broad approaching an 
ovoid shape (e. g. No. 1740, Fig. 4 and the Italian diploids). The length 
of the panicles varies considerably, see Tables 6-7 and Fig. 4. Northern 
and some montane strains (from the Pyrenees) have short panicles, while 
those from the Alps and many southern strains have long panicles and 
frequently also longer spikelets (up to 9 mm). 


Concluding Remarks 


Development of plants, duration of life. In both collective 
species clear differences with regard to the development and the dura- 
tion occurred. Both are perennials but many strains behave as pauci- 
ennials when cultivated in a Danish climate. This is particularly the case 
with southern strains of Dactylis (Tables 1, 2, and 4) and with subarctic- 
montane diploids in Anthoxanthum as well as some of the tetraploids 
from the lowlands, which are either + first year flowering or have 
autumn-flowering or both. In both tetraploid groups of the two species a 
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similar trend can be traced, as was demonstrated clearly in Holcus lanatus 
by BÖCHER & LARSEN 1958. In Holcus, south-western strains were first- 
year flowering with a tendency towards pauciennity while those in the 
north were second-year flowering and perennial. 

The nature of discrete coastal races. As already mentioned a 
discrete dwarf race of Dactylis was found in Bulbjerg. The case is not 
unique as many other species from that area appear to be highly 
deviating in culture (BÖöcHer 1955); neither is it the first instance of 
dwarf growth in Dactylis. BoRRiLL (1957) mentions a low densely 
tillering race, var. maritima, which is related to southern types (“ssp. 
hispanica’”) but has sub-spherical protuberances from the upper leaf 
epidermis cells, and STAPLEDON (1928 p. 100) mentions sea cliff races 
belonging to the dense pasture type, but extra dense with unusually 
short and rigid leaves. The populations were wonderfully uniform and 
being selfed some of them bred almost absolutely true to the character- 
istics of the mother plants. 

According to STEBBINS & ZOHARY var. maritima might be an allotetra- 
ploid arisen by doubling of a hybrid between the diploid ssp. juncinella 
and a form closely related to the diploid ssp. smithii. They add that 
there exist forms along the Atlantic coast of France and England with 
low growth, glaucous leaves and dense panicles which have been classified 
as var. abbreviata or var. collina. These, in their opinion, probably 
originated from hybrids between var. maritima and typical Dactylis 
glomerata. No doubt our Bulbjerg-dwarf race may have a similar 
origin and be closely related to these West-European low races. Its 
epidermis cells have some protuberances although not very prominent 
ones. This seems to be a much better explanation than to assume that the 
dwarf in Bulbjerg is a rather recent response to the climate, arising from 
selection of low segregants within the tall growing inland populations. 
In Denmark the latter probably is mainly cultivated but has escaped 
to roadsides and similar places. It may be a late immigrant and has 
followed man. On the other hand a dwarf race on an exposed limestone 
slope might easily be an old immigrant, perhaps a late glacial invader. 
When the woods later covered the country the diploid ssp. aschersoniana 
immigrated and the original late glacial tetraploid population became 
restricted to some few non-wooded slopes. Finally perhaps the widespread 
cultivated tall type arrived and was able to cross with the rest of the 
original coastal population (see p. 322). 

Taxonomicalrank of diploidsandtetraploids. Considering the 
frequency of polyploid series in grass species we have perhaps to be 
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particularly cautious when such species are divided mainly on the basis 
of differences in chromosome number. On the other hand there are 
several examples of now well-recognized species pairs with different 
numbers, which were formerly treated as one species. 

In the case of Dactylis glomerata the arguments of STEBBINS & ZOHARY 
(l. ce. p. 26) treating this as one species with two parallel series of sub- 
species, are strong. However, it should be emphasized that ssp. ascher- 
soniana ecologically deviates from the tetraploids of sunny situations in 
such a degree that most who have not studied the aggregate as a whole 
would like to treat ssp. aschersoniana as a separate species. The case is 
complicated by some tetraploids which resemble the diploids very much. 
Therefore, a division into some species, which may contain diploids 
and tetraploids as subspecies, would perhaps be another possible method 
of taxonomical treatment. 

In Anthoxanthum the very different behaviour of montane tetraploids 
and sub-arctic-montane diploids (ssp. alpinum) shows that these groups 
ecologically are very different. Therefore an autopolyploid evolution 
would probably not lead from ssp. alpinum to the montane tetraploids. 
It would be more intelligible if the tetraploid very polymorphic group 
was a result of crossings between different diploids i. e. a similar evolu- 
tion as made probable in Dactylis by Myers (1948). In the case of 
Anthoxanthum there are at least three diploids which may have acted as 
parental units, besides ssp. alpinum, the annual ssp. ovatum and a per- 
haps an un-named subspecies comprising the coarse South-European 
diploids (var. corsicum (BRrQ.) Rouy and var. villosum DUMORT.), see 
Fig. 4 lower row on the right. Especially a cross between the latter and 
ssp. alpinum might, by doubling of the chromosomes, give a tetraploid 
resembling typical A. odoratum. The occurrence of many quadrivalents 
in typical A. odoratum as reported by KATTERMANN 1931 and OSTERGREN 
1942 may not contradict this hypothesis. If the diploid ancestors are 
closely related and contain a high proportion of homologous segments, 
quadrivalents may be formed even in an allotetraploid. Until experi- 
mental crossings between the diploids in Anthoxanthum have been 
carried out any taxonomical treatment will be provisional. But if the 
case is similar to that in Dactylis it will perhaps be best to treat the units 
as subspecies. It is true that the diploids when considered alone behave 
almost as species, but the tetraploids constitute a swarm of races, some 
of which resemble the diploids in important characters. This was the 
reason why it was preferred to treat the Greenland material of Antho- 
xanthum as ssp. alpinum Löve (see BÖCHER et al. 1957). 
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Hvorledes foregâr 
den symbiotiske kveelstofbinding? 


Af H. L. JENSEN 


Statens Planteavls-Laboratorium, Kgs. Lyngby 


Il mere end 70 âr har vi vidst, at belgplanterne kan benytte luftens frie 
kvelstof til proteinsynthese i symbiose med bestemte bakterier, der lever 
intracelluleert i deres rodknolde, og herved kan de dekke deres kvelstof- 
behov lige sâ godt som med bundet kvelstof. Undersogelser gennem de 
sidste 20-30 âr har tillige bekreftet eldre formodninger om, at den samme 
egenskab tilkommer visse andre hojere planter (Alnus, Elaeagnus, Myrica, 
Casuarina o. a.) i association med rodknoldsymbionter af endnu ukendt 
natur. — Angâende den eldre litteratur kan henvises til FRED, BALDWIN & 
McCoy (1932) og WirsoN (1940); knoldbakteriernes almindelige egen- 
skaber er behandlede af E. K. & O. N. ALLEN (1950 og 1958), kveelstof- 
bindingens biokemi 1 almindelighed af WiLson (1958), rodknolddannel- 
sens fysiologi af NUTMAN (1958), de kvelstof bindende ikke-belgplanter 
af Bonp (1959). 

Holder vi os forelobig til belgplanterne, kan vi med hel eller nogen- 
lunde sikkerhed fastslâ folgende hovedpunkter: 

(1). Rodknoldene opstâr derved, at knoldbakterierne (Rhizobium spp.) 
formerer sig i planternes rhizosfere og gennemtrenger rodhârenes celle- 
vegge; herved synes induceret dannelse af pectinspaltende enzymer at 
spille en rolle (FAHREUS & LJUNGGREN 1959). Derefter vandrer bakte- 
rierne i form af en ejendommelig strengformet dannelse, vinfektionstrâ- 
den«, gennem rodhâret ind i rodbarken, hvis celler stimuleres til foroget 
vekst pâ lokaliteter svarende til anleg af nye rodgrene. Denne stimula- 
tion synes at skyldes indolyleddikesyre produceret af bakterierne. 

(2). Dannelsen af rodknolde (ialtfald effektivt kveelstofbindende) er 
kun mulig mellem bestemte grupper af bakteriestammer (der, faute de 
mieux, betegnes som varter«) og et begrenset antal belgplanteslegter, 
for sâ vidt der er tale om planter fra de tempererede regioner ; derimod 
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râder der betydelig »promiskuitet« mellem tropiske belgplanter og bak- 
Lenen 

(3). 1 de fuldt udviklede og funktionsdygtige rodknolde findes yderst 
et barklag og indenfor et »bakterievev« af hypertrofierede celler, i hvis 
cytoplasma bakterierne ligger indlejrede i en form, der afviger fra deres 
udseende in vitro: forstorrede og opsvulmede, ofte forgrenede »bakteroi- 
der« med nedsat eller helt manglende formeringsevne. Oplest i cyto- 
plasmaet findes et redt pigment, »legheemoglobing, der er nert beslegtet 
med det dyriske hemoglobin, og hvis tilstedeverelse er uloseligt for- 
bundet med kvelstofbindingen (VIRTANEN 0. a. 1947). 

(4). Rodknoldene er sedet for kvelstofbindingsprocessen, hvis bio- 
kemiske forlob synes at vere vesentlig det samme som hos de fritlevende 
kvelstofbindende bakterier (Azotobacter o. a.). Den forste päviselige 
»nogleforbindelse« af kvelstof (efter endnu ukendte mellemled) er 
ammoniak, der reagerer med q-ketoglutarsyre under dannelse af gluta- 
minsyre som den primere aminosyre; heraf dannes de andre aminosyrer 
ved transamination, og protein dannes ved kondensation af disse. 

(5). Fra rodknoldene sker der en livlig transport af kvelstofbindings- 
produkter 1 form af aminosyrer til de gvrige plantedele; denne proces 
har mere karakter af en exkretion end af fordgjelse af dode bakteroider. 

Overfor det simple og nerliggende spergsmâl: »Er det bakterierne 
eller belgplanten selv, der binder kvelstoffet?« kommer man imidlertid 
efter syv decenniers forskning i sver forlegenhed. Indtil omkring 1930 
var vel de fleste bakteriologer og plantefysiologer neppe 1 tvivl om svaret — 
til fordel for bakterierne. 1 lereboger og hándbgger, herhjemme fra 
WARMING & JOHANNSEN (1895) til GRAM (1951), finder man gerne den 
forklaring i noget varieret form, at »knoldbakterierne modtager kulhy- 
drater fra vertplanten og binder kvelstof, som de til gengeld afgiver til 
vertplanten«. Ganske vist manglede det afggrende bevis for knold- 
bakteriernes evne til at binde kvelstof 1 renkultur, men der forelá nogle 
positive angivelser, og man kendte andre bakterier, der definitivt var i 
stand hertil; pá den anden side var (og er) der intet mere sikkert, end at 
belgplanter uden rodknolde lige sâ lidt som andre (hidtil kendte!) 
hojere planter formáede at binde kvelstof. Ret naturligt kom man 
derfor til at betragte knoldbakterierne som kveelstofbindingens virkelige 
agenser, der forst udfoldede deres kvelstofbindende evne i dens fulde 
omfang under de specielle betingelser i rodknoldvevet, hvor bakteroid- 
formen kommer til fuldkommen udvikling. 

Den forste udtrykkelige dissens (fra kompetent side) kom vel fra 
BEIJERINCK (1919) selv, for hvem det ikke var lykkedes at reproducere 
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hans tidligere resultater, der tydede pá kvelstofbinding 1 renkulturer af 
knoldbakterier, og som nu heller ikke kunne pávise optagelse af kveelstof 
i afskârne rodknolde af lupiner, erter og Robinia. BEERINCK betvivlede 
derfor, hvorvidt rodknoldene overhovedet havde noget direkte med 
kvelstofbindingen at gore (hvilket ganske vist var en forhastet slutning), 
og nogle âr senere udtalte han overfor WAKSMAN (1925) den mening, at 
forholdet mellem beelgplanter og knoldbakterier var et âbent sporgsmäl, 
og at bakterierne máske producerede et ukendt hormon-lignende stof, 
der satte veertplanten i stand til selv at binde kvelstof —en forklaring, 
der dog ikke syntes at have fundet megen orenlyd hos hans samtidige. 

Grundlaget for den geengse opfattelse af knoldbakterierne som primus 
motor begyndte at vakle omkring 1930, da et antal omfattende og dygtigt 
udforte arbejder, af MARIE LÖHNIS (1920) 1 Holland og ALLISON (1929), 
Hopkins (1929) og WiLsoN o. a. (1932) i U.S.A, ikke gav det mindste 
positive vidnesbyrd om kvelstofbinding hos knoldbakteriekulturer in 
vitro under de mest varierende betingelser, men tvertimod afslorede 
tidligere positive angivelser som beroede pâ hândgribelige forsogsfejl. 
Der var da ogsá flere, der begyndte at udtale sig til gunst for den mulig- 
hed, at den hejere symbiont spillede en mere aktiv rolle 1 kvelstof- 
bindingsprocessen end forhen antaget, f. eks. ALLISON (1929) og WILSON 
o. a. (1932). 1 deres nu klassiske monografi udtrykker FRED o. a. (1932) 
en klar og uhildet vurdering: »Perhaps the effort to divorce the plant 
and the bacteria in the process of nitrogen fixation is fundamentally 
wrong. The plant-bacteria association is so intimate that one might 
conceive of the association as constituting a new form of life possessing 
new and unusual properties. May it not be that in partnership the plant 
and bacteria can accomplish what neither could do alone ?«. 

Da senere legheemoglobinets betydning blev opdaget, viste tilseetning 
heraf til renkulturer af knoldbakterier sig heller ikke at resultere i 
kvelstof binding in vitro, og forestillingen om knoldbakteriernes evne til 
selvstendigt at udfore denne proces er vel nu i det store og hele opgivet — 
selv om intet udelukker den mulighed, at de kan gore det under de ser- 
lige betingelser, der räder i rodknoldveevet. 

l bestrebelserne for at trenge ind i de to symbionters felles hemmelig- 
hed lä det ner at soge at pävise kvelstofbinding i afskârne rodknolde, 
sâledes som BEIERINCK (1919) havde forsogt med negative og KRASHE- 
NINNIKOV (citeret efter WirsoN 1940) nogle är tidligere med muligvis 
positive, men dog lidet overbevisende resultater. De temmelig fà forsog, 
der senere blev gjort i denne retning, gav usikre eller rent negative resul- 
tater, sâ lenge man mâtte holde sig til de »gammeldags« metoder 
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(gasometrisk bestemmelse af kvelstofoptagelse fra atmosferen i lukkede 
beholdere; at bestemme smá forogelser af kvelstofindholdet i et sä 
uensartet og 1 forvejen kvelstofrigt materiale som hele rodknolde er 
häblost). Fra omkring 1940 fik man et magtfuldt verktoj i anvendelsen 
af den stabile kvelstofisotop NIS og massespektrografisk bestemmelse 
heraf 1 bakteriekulturer eller plantemateriale udsat for en N»iS-holdig 
atmosfere. Denne metode er ikke alene langt mere fintmerkende end de 
tidligere anvendte, men ogsà langt mindre afhengig af materialets ens- 
artethed, da man bestemmer forholdet mellem N!4 og NIS og ikke 
absolutte mengder heraf. 

BURRIS og medarbejdere (1 Madison, Wisconsin) udforte omkring 
1950 med denne teknik en rekke forsog, hvis resultater vel undertiden 
var positive, men hojst variable og ganske uberegnelige, nâr man an- 
vendte isolerede knolde. Knoldberende redder gav konstant kvelstof- 
binding, men pâ den anden side konstateredes der ofte forekomst af 
fritlevende, kvelstof bindende bakterier i forssgsmaterialet, hvad der 
gjorde det vanskeligt at vurdere resultaterne. Kun sá meget var sikkert, 
at rodknoldene opherte med at binde kvelstof meget snart efter at veere 
skilt fra moderplanten, og at tilsetning af aq-ketoglutarsyre og andre 
mulige metaboliter fra vertplanten ikke endrede forholdet. 

Forst for APRISON & BURRIS (1952) lykkedes det at fâ reproducerbare 
resultater ved hurtigst muligt efter afplukningen at anbringe soyabonne- 
rodknolde i N>!S-atmosfere, hvor de regelmessigt viste en tydelig men 
meget hurtigt aftagende kvelstofoptagelse, der ikke skyldtes infektion 
med fremmede bakterier. Fortsatte forsog (APRISON o. a. 1954, BACH o. a. 
1958) viste, at N!S-optagelsen bedst kunne bestemmes 1 rodknoldenes 
fraktion af saltsyreoploseligt kvelstof, og at snit af rodknolde gav en 
bedre reproducerbar omend svagere kvelstof binding end hele rodknolde; 
derimod var knuste eller frosne og genoptgede knolde uvirksomme. 
Tilsetning af fotosyntheseprodukter (glucose, fructose og sucrose) i smâ 
mengder havde en vis fremmende indflydelse pá kvelstofbindingen. 
MAGEE o. a. (1954) har udstrakt resultaterne til ogsá at gelde rodknolde 
af talrige andre belgplanter end soyabonne — Wisconsin-skolens ynd- 
lingsobjekt. Zldre forsog har vist, at der kan dannes rodknolde pàá isole- 
rede belgplantergdder voksende i veevskultur, og RAGGIO o. a. (1959) 
har gjort den interessante supplerende opdagelse, at kvelstofbinding 
kan ske i sâdanne knolde (af havebonne), ikke 1 selve rodderne; man kan 
neeppe forlange et mere händgribeligt bevis for, at rodknoldene er seedet 
for den symbiotiske kvelstofbinding, og at der til denne proces kun 
kreeves to biologiske komponenter: bakterier og rodknoldveev. De knuste 
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eller frosne knoldes inaktivitet tyder pá, at ikke alene de to komponenters 
tilstedeveerelse men ogsá deres organisation er afgorende for kvelstof- 
bindingen. Dette giver os dog endnu ingen mulighed for at afgore, 
hvilken af de to komponenter der besorger kvelstofbindingen i egentlig 
forstand: det frie kvelstofs reduktion til ammoniak, der kan anvendes 
til _aminosyresynthese. Nogle smukke undersogelser af BERGERSEN i 
nyeste tid har ábnet en vej i denne retning. 

L en elektronmikroskopisk undersogelse af soyabonneplanters rod- 
knolde iagttog BERGERSEN & BRIGGS (1958), at bakteroiderne var arran- 
gerede i grupper pâ 2-4-6 individer omgivet af tynde membraner, der 
danner ligesom et hylster @>Membrane envelope«) om hver bakterie- 
gruppe. Denne organisation var forst fuldt udviklet, nâr knoldene var et 
par uger gamle; for dette stadium sás kun isolerede bakterier og rester 
af infektionstrâdene, hvorfra membran-hylstrene syntes at udvikle sig. 
Pâfaldende var det, at denne organisation af bakteroiderne faldt sammen 
med det tidspunkt, da rodknoldene blev weffektive« og begyndte at binde 
kvelstof, hvilket kunne tyde pâ en forbindelse med organisationen af de 
enzymer, der bevirker kvelstofbindingen. Dette efterprovede BERGER- 
SEN (1960a) experimentelt, da det havde vist sig muligt nogenlunde at 
adskille bakteroider, membranhylstre og vevssaft. Hurtigt afplukkede, 
unge og aktive rodknolde af soyabonne blev udsat for N>!5-holdig atmo- 
sfeere 1 perioder fra 15 minutter til 2 timer, derefter dybfrosne og knuste, 
det grovere detritus frafiltreredes gennem papir, og fra filtratet fjernedes 
forst bakteroiderne ved moderat centrifugering (5000 g), derefter mem- 
branhylstrene ved hejcentrifugering (23,000 g). 1 den saltsyreoploselige 
del af de tre fraktioner: bakteroider, membraner og opleselig fraktion 
bestemtes nu fordelingen af NIS, og det viste sig at (1) i bakteroiderne 
fandtes endnu efter 2 timer ingen optagelse af kvelstofisotopen, men 
(2) i membranfraktionen fandtes allerede efter 15 minutter en tydelig 
ophobning af NIS, hvilken (3) senere aflostes af et fald i denne fraktion, 
men en stadig stigning i den oploselige fraktion, hvori det bundne 
kvelstof sâledes syntes at gà over. Ll eldre og lidet funktionsdygtige 
knolde fandtes vel kvelstofoptagelse i membranfraktionen, men ingen 
kendelig transport til den oploselige fraktion. Forskellige inhibitorer 
(kulmonoxyd, kvelstofforilte og brint) heemmede kvelstofbindingen i 
membranfraktionen ligesom i intakte planter. Alt dette tyder sterkt pà, 
at membranerne og ikke bakteroiderne er seedet for kvelstof bindingen. 
Bestemmelse af membranfraktionens kemiske natur var vanskelig pâ 
grund af ringe mengde materiale til râdighed (20 mg fra 15 gram rod- 
knolde); dog kunne der pävises et hojt lipidindhold (37 pct.) og 8.5 pct. 
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kvelstof (50-55 pct. protein). Fraktionen udviste ingen respiration og 
indeholdt intet eytochrom, men muligvis en blanding af porphyrin- 
pigmenter. 

BERGERSEN (1960b) har senere givet folgende udformning af sin teori 
(som han beskedent kalder en hypothese) for belgplanternes kvelstof- 
bindingsmekanisme: 

„De primere reaktioner i aktiveringen af molekylert kvelstof og dets 
reduktion til ammoniak sker i den omhyllende membran: det aktiverede 
kvelstof (d.v.s. i bindingsstadiet mellem N> og NH3) er den sidste 
acceptor i en elektrontransportkede, der begynder i bakteroiderne. Et 
af leddene i denne kede er heemoglobin, der findes i oplesning indenfor 
den omhyllende membran. Vertplanten stiller kulstofforbindelser til 
râdighed í form af fotosyntheseprodukter, der iltes delvis af bakteroiderne 
og tjener som elektron-kilde for det aktiverede kvelstofs reduktion. 
Produkterne fra den ufuldstendige iltning af substraterne tjener som 
ammoniak-acceptorer 1 bakteroidernes produktion af aminosyrer. Disse 
diffunderer bort og bliver til rádighed for vertplanten«. 

Foruden pá forfatterens egne resultater grundedes teorien pâ en rekke 
tidligere kendte data: 

(1) Knoldbakteriernes respiration resulterer kun i en ufuldstendig 
iltning af sukkerarter, med 10-33 pct. af det teoretiske iltforbrug; dette 
gelder bâde for »kultur-bakterier« og for bakteroider. 

(2) Cl4-merkede fotosyntheseprodukter translokeres hurtigt til rod- 
knoldene, hvor noget af deres C14 genfindes i aminosyrerne. 

(3) Leghemoglobin virker ikke som et iltoverfgrende agens, sáledes 
som det dyriske heemoglobin, men synes at fungere 1 en cyklisk oxydo- 
reduktionsproces, hvor dets jern reduceres til Fe** af bakteroiderne og 
iltes til Fe*+* ved kvelstofbindingsprocessen. 

(4) Bakteroiderne har evne til hurtigt at danne aminosyrer af ammo- 
niumioner og dicarboxylsyrer. 

Et arbejde af TURCHIN (1959), desverre kun tilgengeligt gennem et 
kort referat, stotter pá visse punkter BERGERSEN’s hypothese: Molybdeen, 
der má regnes for en nodvendig aktivator i al biologisk kvelstofbinding, 
fandtes langt rigeligere i rodknoldenes cellesaft end i bakterierne; endvi- 
dere fandt TURCHIN en sterk N!S-optagelse i cellesaften, men neppe i 
bakterierne. 

Selv om hypothesen er ny og uferdig, giver den os et helt nyt syn pá 
forholdet mellem de to symbionter, idet den forlegger bindingsprocessen 
til en struktur udenfor bakteroiderne. Tilbage stár sá det afgorende 
sporgsmâl, om membranerne definitivt stammer fra infektionstrâdenes 
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veegge: disse er utvivlsomt et produkt af vertplanten (NUTMAN 1958), 
der i sâ fald mâ kaldes det egentlige agens i kvelstofbindingen — men 
ialtfald er associationen sá intim, at man nok kan vere enig med FRED 
o.a. (1932) i at betragte den som wen ny form for liv med nye og ualminde- 
lige egenskaber«. 

Hos visse belgplanter trenger bakterierne direkte ind 1 rodderne 
udenom rodhârene og uden at danne en egentlig infektionstrâd (FRED 
0. a. 1932, NUTMAN 1958); det stár altsá tilbage at afgere, om membran- 
hylstrene ogsàá er til stede her, og hvorfra de har deres oprindelse. 

Det ville frembyde stor interesse at anvende hypothesen pâ de kvel- 
stofbindende ikke-belgplanter, hvis rodknoldsymbionter hidtil med held 
har modsat sig ethvert forsog pà rendyrkning (det er endnu et âbent 
sporgsmál, om organismerne i ellerodknolde er actinomyceter eller 
myxomyceter!), og folgelig har man ikke kunnet verificere deres evne til 
selvsteendig kveelstof binding. Isolerede ellerodknolde kan imidlertid defi- 
nitivt binde kvelstof (VIRTANEN o. a. 1954, Bonp 1959), og det skulle 
vere muligt at afgore, om de indeholder en aktiv fraktion svarende til 
belgplanterodknoldenes membranhylstre; forevrigt synes der at vere 
en vis forskel 1 mekanismen hos belgplanter og ikke-belgplanter, idet 
de sidstes rodknolde ikke indeholder noget heemoglobinlignende pigment. 

Tilbage stâr endelig sporgsmâlet om bakterieknoldene 1 bladene hos 
tropiske rubiaceer, hvis angivne kvelstofbindende evne ikke synes at veere 
verificeret med moderne metoder. Hvis der virkelig bindes kvelstof her, 
danner bladvevets celler da et materiale svarende til rodknoldenes 
membranhylstre ? 


Siden april 1960 har REISENAUER (1960), HALLSWORTH 0. a. (1960) og 
AHMED & EVANS (1960, ogsâ 1 en forelobig meddelelse fra 1959) meddelt 
om resultater, der viser en fascinerende konsekvens af leghaemoglobinets 
funktion: cobolt i mengder af mikrogram pr. liter neeringsoplosning er 
nedvendigt for belgplanternes erneering med frit kvelstof, skont det ikke 
er noget essentielt mikronceringsstof for hejere planter i almindelighed. 
Under forudseetning af, at punkt (2) kan bevises experimentelt, bliver 
sammenhengen: 

(1) Leghemoglobin er nodvendigt for kvelstofbindingen. 

(2) Vitamin B.l2 er (forudsetningsvis) nodvendigt for leghemo- 
globinsynthesen. 

(3) Knoldbakterierne kan synthetisere vitamin B. 12, men cobolt er en 
bestanddel heraf og folgelig nodvendigt for kvelstofbindingen. 
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New Species 
of Veratrum and Orchidantha from 
Thailand and Laos 


By KAr LARSEN 
Royal Danish School of Pharmacy, Botanical Laboratory, Copenhagen 


During a stay at the Herbarium, Royal Botanic Gardens, Kew, England, 
the author had an opportunity to work with the enormous collections of 
the late Dr. A. F. G. KERR from Thailand and the neighbouring coun- 
tries. The three species described here as new were found among the great 
material of unnamed Zingiberaceae, a family to which the author is 
paying special interest. 


Liliaceae 
Veratrum chiengdaoënse nov. sp. Fig. 1. 


The specimen described below was collected on the limestone mountain 
Doi Chieng Dao, which harbours a very interesting flora of relict species 
belonging to the Himalayan element, found in the high mountains of 
Northern Thailand. Unfortunately the plant as well as the notes on the 
label is to some extent insufficient. Thus no rosette leaves are preserved, 
only the flowering stem. No altitude is given, nor the plant community 
in which it has grown, but from the author's experience from two 
excursions to the Chieng Dao massif it is certain that the plant must have 
been collected above the altitude of 1900 m. At this altitude the dense 
evergreen forest is left behind and an open grassy vegetation with scatte- 
red oaks and palms occur. On the steep slopes from there up to the 
highest peak at 2100 m the temperate element is found. The peak itself 
is nearly inaccessible, but a renewed search should be undertaken in 
order to supplement the present description. This is the first time the 
genus Veratrum is recorded from Thailand. 


346 


joecem 


Put 388 


Fig. L. Veratrum chiengdaoënse. — a: The specimen as represented in the herbarium, 
b: male inflorescense, c: outer tepal, d: inner tepal, e: ripe capsule, f: seeds. 


Veratrum chiengdaoënse nov. sp. subgeneris Pseudoanticleae Loes. fil., V. yunna- 
nensi Loes. fil. similius, sed omnibus partibus floralibus maioribus, multo maioribus 
fructibus ab eo facile distinctum. 

Herba ad 100 em (? vel ultra) alta. Folia inferiora caulis floriferi lineari-lanceolata, 
circ. 30 cm longa, 2 cm lata, sessilia, basi vaginantia, vagina 1—1,5 cm longa, apice 
acuta, utrinque glabra. Inflorescentia panicularis, circ. 30 cm longa, racemis partiali- 
bus bracteïs inferioribus suffultis circ. 10-12 cm longis; rachis praecipue flores 
hermaphroditos, racemi laterales masculos solum gerentes; axis ut rami pilis in 
planta sicca ravis dense tomentoso-pilosi; bracteae inferiores ad 15 cm longae, 1 cm 
latae, lineari-lanceolatae, nervis subtus prope basim tomentoso-pilosis, superiores 
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Fig. 2. Orchidantha siamensis. — a: habitus, b: upper part of flower, c: lateral sepal- 
segment, d: dorsal sepal-segment, e: labellum, with two stamens attached, f: lateral 
petal, g: stamens, staminode, style and stigma, h: leaf surface. 


1-2 cm longae, margine et subtus ad basim nervi primarii tomentoso-pilosae. 
Flores 10-15 mm diam., in planta sicca ravi; phylla perigonialia 6, subaequalia, 
ovali-lanceolata, unguibus brevibus, laminis paulum emarginatis, 12-14 mm longa, 
5-7 mm lata, nervis 7-14. Stamina filamentis 6-7 mm longis, antheris mox deciduis. 
Ovarium glabrum, 7-8 mm longum, 3 mm latum, in planta sicca fuscum, triloculum, 
quoque loculo 10-12 ovula fovente; styli 3 inter se liberi, horizontaliter extensi vel 
retroflexi, circ. 2 mm longi. Capsula oblonge ovata, trirostris, 3 cm longa, 1,4-1,7 cm 
lata. Semina 10-13 mm longa, 4-5 mm lata. 

Typus die 18. Oct. 1926 inter rupes calcarias montis Chieng Dao provinciae 
thailandicae Payap a Put sub numero 388 lectus, in Herbario Kewensi depositus. 
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Lowiaceae 


The author follows HUTCHINSON, who in his treatment of the Mono- 
cotyledons (in: Families of Flowering Plants 1959, vol. II), raised 
SCHUMANN’s Lowioideae, belonging to Musaceae, to the rank of a separate 
family with one genus Orchidantha composed of three species only. 
Already at a first glance it is seen that the two species dealt with here 
cannot belong to one of these. It is the first time the genus Orchidantha is 
recorded from Thailand and Laos. 


Orchidantha siamensis nov. sp. Figs. 2-3 


Herba 40-50 cm alta. Folia petiolo ad 28 cm longo, lamina lanceolata, circ. 35 cm 
longa, nervo primario in cuspidem filiformem 2 cm longam excurrente, 6-7 cm lata. 
Inflorescentiae cymales pauciflorae ex foliorum axillis progenitae. Calycis tubus 
10-14 cm longus, lobi 3, lineari-lanceolati, acuminati, subaequales, 6—6,5 cm longi, 
8-10 mm lati, obscure purpurei. Petala lateralia circ. 1,5-2 cm longa, 2 mm lata; 
labelli unguis 3 em longus, basi 15 mm latus, purpureus, lamina 3 cm longa, 2,2 cm 
lata, alba, apice emarginata nervo primario in cristam elevato. Stamina 5, praeter 
staminodium verruculare loeum sexti occupans, |l cm longa, antheris fissuris 
longitudinalibus apertis. Ovarium inferius, triloculum; stylus 1—1,5 cm longus; stigma 
trifidum, lobis valde laciniatis, 1,5 cm longis. Capsula trilocula, 2,5-3 cm longa 
praeter rostrum 0,51 em longum, basi circ. 1,5 cm diam. Semina 7 mm longa, arillis 
cire. Ll em longis, trifidis induta. 

Typus die 10. Jul. 1923, 50 m supra mare prope vicum Bachaw provinciae thai- 
landicae Pattani e gregibus in silva sempervirenti vigentibus ab A. F. G. Kerr sub 
numero 7148 lectus, in Herbario Kewensi depositus. Fructus in typo deficientes ex 
planta descripti die 30. Apr. 1930, 50 m supra mare prope Sak vicinitatis oppidi 
Pattalung provinciae thailandicae Pattani sub numero 19239 ab A. F. G. Ker: lecta. 


Fig. 3. Orchidantha siamensis. — Axis with one ripe 
capsule and seeds with arillus. 
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Fig. 4. Orchidantha laotica. — a: habitus, b: inflorescense, c: flower with bract and 

at the basis a bracteole for another axis (cf. Figs. 5 & 6), d: lateral sepal-segment, 

e: dorsal sepal-segment, f: labellum, g: lateral petal, h—i: stamens, staminode, style 
and stigma, j: leaf surface. 


Orchidantha laotica nov. sp. Figs. 4-5 


Herba ad 80 cm alta. Rhizoma horizontale radices incrassatas gerens. Folia 
petiolo ad 45 em longo, lamina lanceolata, 35-50 cm longa, 10-15 cm lata. Inflore- 
scentia cymalis, maxime ramificata, dense congesta, e rhipidiis composita flores in 
axibus laterales gerentibus quemque bractea 4 cm longa circ. l cm lata suffultum, 
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Fig. 5. Orchidantha laotica. — Part of the 
inflorescense. 1 is the ralative main axis with 
a lateral flower supported by a bract bj, bo is 
the bract supporting the axis II, and 2 is the 


ge qe ) ® B) bracteole. Bz is the bracteole on the axis III. 


i iik I Below a diagram of the same inflorescense. 
G À b, 


axe in mucronem 7-15 mm longum cicatrice in medio ornatum prolongato, 
bracteolam dorsalem bicarinatam 1—1,5 cm longam, 3-5 mm latam prope basim 
gerente. Calycis tubus 2,5 cm longus, lobi 3 lineari-lanceolati, subaequales, 
acuminati, ad 3 cm longi, 5 mm lati, viridi-albi. Petala lateralia circ. 1 cm longa, 
obtusa, apice ciliata, 4 mm lata; labellum cymbiforme, 2-2,5 em longum, fuscum, 
strijs flavis ornatum. Stamina 5, praeter staminodium verruculare locum sexti 
occupans, 5-6 mm longa. Ovarium inferius; stylus 5 mm longus; stigma obconicum, 
sursum trifidum, lobis laciniatis, 3 mm longis. Fructus ignotus. 

Typus die 28. Apr. 1932, 200 m supra mare prope vicum Muang Baw oppidi 
laotici vicinum Wieng Chan in silva sempervirenti ab A. F. G. Kerr sub numero 
21284 lectus, in Herbario Kewensi depositus. 


The author is indepted to Prof. Th. SORENSEN for help and interest 
in these studies and to TYGE CHRISTENSEN, M. Sc. for Latinizing the 
diagnoses, furthermore his sincerest thanks are due to the Director and 
the staff of the Herbarium, Royal Botanic Gardens, Kew, for excellent 
working facilities during his stays there. 

The drawings have been performed by F. FLoTO, B. A. 


Cytological and Taxonomical 
Studies of Galium boreale and Allied Species 
(A Preliminary Note) 


By KNUD RAHN 


Botanical Museum 
University of Copenhagen. 


Some chromosome numbers of Galium boreale from Europe are reported, both 
2n=44 and 2n— 66 were found, but it was not possible to demonstrate any 
morphological difference between teraploid and hexaploid plants. On herbarium 
specimens fruits with uncinate hairs are found in Europe, in America the hairs 
of the fruits are straight. 

During some years Professor T. W. BÖCHER has cultivated several strains 
of Galium borale from Europe in the experimental field of the Botanical 
Garden of Copenhagen. Among these strains were both tetraploids and 
hexaploids. This material Professor BÖCHER kindly handed over to me 
for further studies. 

In the table p. 353 the chromosome numbers are quoted together with 
the results of some measurements made on the few still living plants on 
the experimental field in the summer 1959. The measurements of the 
fruit lengths were taken under the microscope. 

A taxonomical determination of the cultivated material using the 
Flora USSR 1958 gave the following result: No. 5006 from Moscow 
(2n — ca. 66), a hybrid G. volgensexG. boreale, the first mentioned 
being the most dominating. No. 3774 from Rumania, G. rubioides Xx 
G. boreale. No. 3362 from Poland (2n — 66), No. 2590 from Finland 
(2n — 44), and No. 2609 also from Finland can be characterized as 
G. boreale with some introgression from G. volgense. The rest of the 
strains belong to G. boreale. 

Beside the chromosome numbers cited in LÖvE & LöÖver 1954, SKALIN- 
SKA et al. 1959 have found two Polish G. boreale with 2n — 66 chromo- 
somes. FAGERLIND 1934 reports 2n — ca. 134 in G. rubioides L. and 
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2n — 66 in G. physocarpum LepeB. (according to Flora USSR — 
G. articulatum LAM.). HOMEYER 1935 quotes the chromosome number of 
G. rubioides as probably 2n — 66. 

It has not been possible to find any morphological character practi- 
cable for separating tetraploid and hexaploid G. boreale. Neither the 
diameter of the pollen (ca. 20 pw), the length of the anthers (ca. 0.5 mm, 
and not 2.0 or 2.9 mm as indicated in Löve & Löve 1954) nor the length 
of fruits permit a statistical separation of the strains with different 
chromosome number. In the material at my disposal the lengths of fruits 
show a considerably greater variation (see the table) than in the material 
studied by Löve & Lövr. In the supposed tetraploids of Löve & LÖVE 
from Europe and Asia the fruit lengths vary between 1.5 and 2.0 mm 
with a mean of 1.750 + 0.003 mm (by a miscalculation stated as 1.71 — 
0.001 mm), the standard deviation is + 0.107 mm. The fruits of their 
supposed hexaploids from America and Asia vary between 1.75 and 
2.35 mm with a mean of 2.050 —+ 0.002 mm (by a miscalculation stated 
as 2.01 —+ 0.001 mm), the standard deviation is + 0.106 mm. 

1 have studied 304 herbarium sheets borrowed from Naturhistoriska 
Riksmuseet in Stockholm and from Botanisk Museum in Copenhagen, 
unfortunately the material from the Soviet Union was rather scarce, 
and the species problem in that part of the world seems to be exceptionally 
complicated. 1 hope later to have the possibility of studying such material. 

In Flora USSR the subsect. Rubioidea PoBep. is represented by 
G. articulatum LAM., G. rubioides L., G. volgense POBED. and G. ussuriense 
POBED., and the subsect. Borealia PoBep. by G. boreale L., G. amurense 
PoBep., G. anblyophyllum SCHRENK, G. turkestanicum POBED…, G. mugods- 
haricum PoBep. and G. septentrionale Roem. et ScHurrT. Hybrids are, 
according to the Flora, common between many of these species (also 
between species from different subsect.) and G. boreale and G. septen- 
trionale are said to be variable. What the Flora states as typical G. septen- 
trionale seems to be rather different from what Löve & Löve, and 
probably also ROEMER and SCHULTES, state. 

Ll have tried a determination of the material from East Europe and 
Asia (87 sheets) using Flora USSR, in spite of the many species many 
of the plants must be characterized as »hybrids«. The isolation (genetic- 
ally or geographically) between many of the species seems to be incom- 
plete. 

It has not been possible to separate the material using the characters 
given by Lövr & Löve 1954. It seems as though almost any combination 
of the morphological characters is possible within this species complex. 


Cult. 


No. 


5006 
2440 
3362 
2827 
4717 
1178 


M2590 


4698 
798 
5034 
2556 
2413 
1165 
3192 
832 
833 


3774 
3079 
2609 

790 
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Length Breadth 


Chromo- Num- Se of of Length of fruits measured 
Osta some ber Bn: longest broadest 
number of leaf. leaf. 
2n _ plants in Average Average | _Num- Variation Nien ei 5 
Eu on ber Range mm + mm + mm 
| mm 

* Moscow, USSR...ca. 66 6 24 3.9 0.8 20 2.0-2.7 2.407 0.034 0.151 
*Poznan, Poland ...ca. 66 O0 = 5 = 
“Poznan, Poland... 66 5 30 DE) 0.5 150 HNE dE KOOTEN (OA 
Gland, Sweden... 66 5) 12 1.9 0.4 8 1.4-2.0 (1.70) — — 
Bland, Sweden. … 66 0 | = ee se 
S. Zeeland, Denm... 66 4 24 2 0.5 19 1.0-2.0 1.651 0.038 0.168 
Sinan dE. 44 5 13 253 0.6 = — — — — 
V. Götland, Sweden. 44 2 jj 1,0 0,3 — - — — — 
N. Zeeland, Denm. . 441 5 34 255 0.s | 5 153169 (1.52) — — 
N. Zeeland, Denm. .ca. 44 | 11 155) 0.5 10 1.6-2.0 (1.79) — — 
N. Jutland, Denm... 44 5 25) DSL 0.4 Ji 1.1-2.4 1.846 0.026 0.232 
*Marburg, Germ. ..ca. 44 5 30 7) 0.4 — — — — — 
Teesdale, England … 44 5 29 DAZ 0.5 | 141 13 2e 72 OOG ORLEG 
PouebDersnBirens: 44 7 22 2.4 Ossr oh SD 1.5-2.4 1.975 0.020 0.233 
Gullfos, Iceland... 441 5 8 BS) 0.4 46 SS ND LOM OTO 27 ERO MSD, 
Thingvalla, Iceland . 44l 3 11 1.6 0.4 5 1.4-2.0 (1.68) — — 
Ss Chu Rumaniasr. Le 2 42 4.0 1.0 — — — — — 
*Poznan, Poland... (44%) 5 25 2.6 0.5 80 LID AMO OOAD OSZ 
Bum lande eres: dE 23 DJ) 0.6 — — — — — 
N. Zeeland, Denm. . ii 5 23 ziel OS - — = = > 


* Seeds from nature, send through a botanical garden. 
1 previously published by BÖCHER and LARSEN, 1950. 


Accordingly 1 have tried to study the geographical distribution of single 
characters, but as the material from USSR has been too scarce, little 
can be said at present. Plants from Europe and Asia had uncinate hairs 
on the fruits (if not glabrous) except a few from East Asia with straight 
hairs. Among 35 plants from Alaska 9 had uncinate hairs, 7 had hairs 
somewhat curving at the apex, the rest had straight or almost straight 
hairs on the fruit. 83 plants from other parts of North America had 
straight hairs except 4 with slightly curving hairs. The average of the 
ratio length: breadth of the leaf is clearly longer in America (incl. Alaska) 
compared with Europe (and Asia), but the variation of this character in 
both continents is much bigger than the difference. 

3 plants from Greenland clearly resemble the G. boreale from Western 
Europe and perhaps were introduced here as suggested by GRONTVED 


1954. 
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A more intensive investigation of this species complex is still needed, 
so 1 would be very thankful if colleagues would send seed samples or 
other material of importance for a continuation of these studies. 
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Floristiske meddelelser 


Nye floristiske fund 1959/60 


Af ALFRED HANSEN 


Takket vere adskillige floristisk interesserede botanikere rundt om i 
landet er der i 1959 og 1960 til Botanisk Museum, Kebenhavn, indgâet 
talrige meddelelser om interessante fund af forskellige plantearter, dels 
spontane og dels adventive. De indsendte planter er i flere tilfeelde forst 
blevet identificeret pâ museet, og nedenstâende bringes forste bidrag af 
meddelelser om sâdanne fund med kommentarer omfattende 22 arter. 
Lejligheden benyttes her til at takke de pägeldende indsendere for deres 
udviste interesse for den fortsatte floristiske udforskning af landet. 


Brassica tournefortii GOUAN. — Skelskgr Losseplads 1960, d. 41, Ew. LARSEN & 
EGEDE JENSEN. En mediterran og vestasiatisk art, der her i landet konstateredes 
for fgrste gang i 1955 pâ gen Veng i Limfjorden, se ANFR. PEDERSEN, TBU. 23, 
BRONS ASS: 

Coix lacryma-jobi L. WJobstâreg). — Jordbermark, Bangsebro v. Nykgbing F., d. 37, 
1960, H. PETERSEN, F. H. Morrer & WALTHER. Et gres af majsgruppen, hjemme- 
hgrende i troperne og hermed for forste gang iagttaget indslebt til Danmark. 
Dyrkes dog muligvis som prydgres i haver. 

Corallorhiza trifida CHÂr. — Af denne sjeldne og ubestandigt forekommende orkidé 
foreligger et par nye fund: Fruerlund Plantage v. Gjesg, d. 22b, 1957, KLINGE 
og 1960, N. Focep, samt en mose i Svinklgv-faldet, d. 6, 1960, B. STAMPE MSLLER. 
Pâ Lesg, hvor den er kendt fra et fund i 1899, er den noteret i 1955 og 1956, i 
henholdsvis Hejsandene, E. TRAUSTEDT, og i Storedal, F. THORNING-LUND. 

Corydalis cava (L.) Scrw. & K. — Sundeved, d. 52: V. Sottrup Storskov, Ragebgl 
Skov og krat mell. skanse 1 og 2, Dybbgl, alle 1960, S. THUESEN. Hidtil kun 
angivet fra Rinkenes 1864 (1 eksemplar!). Planten er igvrigt m. sjelden í Jylland, 
bortset fra Als (hh.), se ANFR. PEDERSEN, TBU. 27, B.T. 56, 1960. 

Cuscuta epithymum L. ssp. epithymum (C. epithymum). — Halvgen Uhrehoved v. 
Zreskebing, pâ Galium verum og Pimpinella saxifraga, d. 33, 1960, C. F. HANSEN. 
Ny for Arg og sjelden i det sydfynske Ghav og pâ Fyen (kendt fra Avernakg, 
Taasinge, Sinebjerg pâ Horneland, Aabymark og et par steder pâ Nordfyen). 
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Cystopteris fragilis (L.) BERNH. — Lundtang v. Lunde, d. 27, 1960, B. OLLGAARD. 
Forste fund i Vestjylland, i Jylland hidtil kun kendt fra det ostlige bakkeland, se 
K. Wunsrtepr, TBU. 18, B.T. 49, 1953. 

Datura ferox L. — Roemark v. Onslev, Falster, d. 37, 1960, H. PETERSEN & G. DyB- 
KJER; ruderat n. f. Kastrup Havn, Amager, d. 46, 1960, A. HANSEN. Arten er 
bl. a. karakteriseret ved sine overordentlig kraftige pigge pá frugterne, er oprinde- 
lig beskrevet fra Kina, men dog hjemmehgerende i mange af jordens varme egne. 
Den er tidligere fundet indslebt nogle fâ gange her i landet: D. 46, Skyde- 
banerne, Islands Brygge 1933, Sv. ANDERSEN; d. 36, Nysted Losseplads 1958, L. 
INGERSLEV: d. 37, Nykebing F. Losseplads 1958, L. INGERSLEV; d. 41, Korsgr 
Losseplads 1958, L. INGERSLEV. 

Fragaria viridis Ducu. — D. 1: Geerum 1959 og Hirsholmen 1960, begge E. TRAU- 
STEDT. Fra Jylland n. f. Limfjorden foreligger hidtil kun 3 fund (Svinklgv, Thisted, 
Hoerdum Skov). 

Galeopsis angustifolia Enru. — Kalkskreent v. Gudumholm, Himmerland, d. 11. 1959, 
RAGNH. GREGERSEN. En syd- og mellemeuropeisk art, der her i landet neppe kan 
anses for spontan. Den er kulturspredt men sjelden og formentlig calcidophil. 
Er kun kendt fra Meen (Koster, v. foden af Aborrebjerget, Hunosggaard, Hov- 
blege og Langbjerg, forste fund i 1850, yngste i 1948) og fra Sjelland (vârsedmark 
v. Billesborg Skov s. f. Koge, l eksemplar, 1912). Bor eftersoges i kalkomrâderne 
ved Limfjorden. 

lva xanthiifolia NurT. — Ringsted Losseplads, d. 40, 1960, Ew. LARSEN. En Ambrosia- 
lignende kurvplante fra de nordamerikanske prerier, kendt fra ruderater 1 Koben- 
havn, Aarhus, Vejle, Fredericia, Svendborg, forste fund i 1894. Den er naturali- 
seret i visse egne af Osteuropa, sâledes i Ukraine, hvorfra den er under fortsat 
udbredelse. 

Lathraea squamaria L. — Skovgaard, d. 5, 1959, AA. FINDERUP JENSEN. N. f. Lim- 
fjorden hidtil kun kendt fra et fund, bogekrat v. Bjergby Kirke, d. 2, 1927. 

Lathyrus maritimus (L.) Bier. — »Knolden« v. Dyreborg, d. 32, 1959, SKOVGAARD 
CHRISTENSEN, og Mademose Strand, s. f. Nyborg, d. 31, A. HANSEN. Páâ Fyen 
kendes den ievrigt kun fra Gstergen v. Nyborg (1934) og fra Elsehoved (194547, 
ikke set siden, M. LANGE), medens den fra eldre tid er kendt pâ Zro (Zroshale 
v. Marstal). Den er rimeligvis nyindvandret til de fynske kyster samt til Lange- 
land (forste fund 1936). 

Limonium vulgare Mir. — Kalvsmade, Gylling Nes, d. 24, 1960, H. SCHMEDES. Ny 
for d. 24 og i det hele taget m. sjelden i Ostjylland. 

Lycopodium complanatum L. ssp. chamaecyparis (A. Br.) Mirpe (L. tristachyum). — 
Hede o. f. Hoverdal Plantage, no. f. Hestehoje v. vejen mell. Hover og Kjergaarde, 
d. 17, 1960, O. KiRK JACOBSEN. 

Oenanthe lachenalii C. C. GMer. — Amstrup Enge o. f. udlobet af Aakser Aa, d. 24, 
1960, H. ScHmepes. Fra d. 24 foreligger i forvejen et gammelt fund fra Palsgaard 
(1810), og iovrigt er arten m. sjeelden i Jylland (undt. d. 48), se B. EGHorM, TBU. 
KONE NATO 

Orobanche major L.— Torup Krat v. Allerup, so. f. Odense, d. 30, ca. 50 blomstrende 
skud, 1960, MART. RASMUSSEN & H. EuLsTRUP. Forste fund pâ Fyen af denne 
sjeldne snylteplante. Endvidere har kobmand KN. JENSEN og aman. E. BiLLE 
HANSEN i juli 1960 fundet arten i 5 eksempl. (pà Centaurea scabiosa og C. jacea) 
neer nordkanten af Holtug Kalkgrav pâ Stevns, d. 39 b. Dette findested er muligvis 
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identisk med findestedet for et fund fra 1908 af A. E. THOMSEN, der angiver »Ved 
randen af Stevns Klint 4 mil eller lidt lengere n. f. Mandehovedet«. 

Polygonatum verticillatum (L.) Aur. — Majskoven mell. Bov og Krusá, tet v. den 
dansk/tyske grense, d. 52, 1959, R. P. SORENSEN. Kendt fra skovene pâ den tyske 
side af Flensborg Fjord, men iovrigt sjelden i den ostlige del af Sonderjylland, 
selvom den regnes for at have ostjysk forekomst her i landet, se K. JESSEN, TBU. 1, 
Bil. 435 1935: 

Scirpus parvulus R. & S. — Gammelgab v. Nymindegab, d. 17, 1960, B. OLLGAARD. 
Sammen med et fund fra Skavenhus Strand v. Ringkebing Fjord (S. M. Ras- 
MUSSEN), ligeledes i d. 17, de forste fund her i landet siden 1937 af denne sjeldne 
og ubestandige art, som gennem tiderne har veret kendt fra et antal lokaliteter 
spredt over landet, se K. WiinsTeprt, TBU. 9, B.T. 47, 1943. 

Tellima grandiflora (Purscu) Dougr. (Saxifragaceae). — Haveplante hjemmehgrende 
i det vestlige Nordamerika. Ses her i landet forvildet og naturaliseret enkelte 
steder: D. 21, Marselisborg Skov ner Stadion 1929; d. 30, Lundsgaards Skov v. 
Kerteminde 1909; d. 41, volden v. Pedersborg pr. Sorg 1960, EGEDE JENSEN, 
Filosofgangen, Sorg 1960, EGEDE JENSEN og Kellergdskoven v. Tystrup Se 1960, 
EGEDE JENSEN. 

Turgenia latifolia (L.) Horrm. — Haveukrudt, Presto, d. 39a, 1960, J. FERDINAND, 
og Holbek Havn, d. 44, 1960, EGEDE JENSEN. Fgrste fund af denne mellem- og 
sydeuropeiske skermplante siden 1940. Dens frog skal stadig tilfgres udefra, for 
at den kan klare sig her í landet, se B. EGHoLM, TBU. 16, B.T. 47, 1951. 

Veronica polita FR. — Mark v. Kobbergd Strand, d. 7, 1960, A. HANSEN og Middel- 
fart St, d. 28, 1960, S. M. RASMUSSEN. Begge fund er distriktsnye. I Jylland er 
planten udover et par fund i Aalborgegnen hidtil ikke kendt nord for Aarhus. Den 
er dog muligvis overset eller forvekslet med andre Veronica-arter pâ kulturjord. 

Zannichellia palustris L. var. major HARTM. (Z. major). — Kragskov Bek ved udlgbet 
i Kattegat, d. 1, 1960, E. TRAUSTEDT. Ny for d. |l og sjelden i Vendsyssel. 


Nye plantefund fra Romg 


Af KRISTIAN SAND 


I forbindelse med en kursusopgave — undersggelse af Romo’s vegeta- 
tion — i sommeren 1959 udarbejdede jeg en fortegnelse over dens flora. 
Listen, der verificeredes af dr. A. SKOVSTED, indeholder en del arter, 
der ikke er neevnt i WINsTEDT’s vegetationsbeskrivelse (Bot. Tids. 46, 
1946) eller noteret pá Bot. Forenings ekskursion (K. GRAM, Bot. Tids. 
48, 1949). Listen over nye fund er dernest gennemset af amanuensis 
ALFRED HANSEN, der har tilfojet fund gjort af ham selv og af seminarie- 
lektor ANFRED PEDERSEN og derudover medtaget forskellige andre op- 
lysninger fra Botanisk Museums danske herbarium. 


25 Bot. Tidsskrift, bd. 56, hft. 4 
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Forkortelser: AH. — ALFRED HANSEN; AP. — ANFRED PEDERSEN; KS. —= KRISTIAN 
SAND; R. — C. RAUNKIER (manuskript beroende pâ Bot. Museum). 


Agrostis gigantea, ©. f. Lakolk pá efterladt kulturjord, KS. 

Angelica silvestris, tagror-sump sv. f. Havneby, sparsom bevoksning, KS. 

Anthriscus silvestris, groftekant mell. Kirkeby og Molby, fâ eksempl., indslebt, KS. 

Aphanes microcarpa, v. hotellet i Kongsmark, 1955, AH.; strandmark o. f. Kirkeby, 
fâ eksempl., KS. 

Atriplex patula, Havneby, Lakolk, Kirkeby, R. og andre, ved en forglemmelse ikke 
med i WIUNSTEDT's liste. 

Batrachium fluitans (sandsynligvis B. baudotii), Lakolk, pletvis hyppig, KS. 

Berteroa incana, Kongsmark, kun denne lokalitet og med fâ eksempl., indslebt, KS. 

Berula erecta, s. f. Lakolk, KS. 

Blechnum spicant, groft ved Stagebjergs ostre fod, fâà eksempl.; angives af P. KNUTH 
men ikke fundet af K. Winsrtepr, KS. 

Calystegia (Convolvulus) sepium, tagror-sump sv. f. Havneby, KS. 

Carduus crispus, R.; kulturjord v. Kirkeby, fâ eksempl., formentlig indslebt, KS. 

Carex elata, hedemose nnv. f. Stagebjerg, fâ eksempl., KS. 

Carex gracilis, groft umiddelbart n. f. Stagebjerg Plantage, fâ eksempl., KS. 

Cichorium intybus, | eksempl. pâ kulturjord v. Kirkeby, indslebt, KS. 

Crepis capillaris, AP; fâ eksempl. pâ kulturjord, formentlig indslebt, KS. 

Dryopteris filix-mas, i grofter, flere steder, KS. 

Elytrigia pungens, flere steder pâ oen, se kort i »Fl. & Fauna« 66, p. 65, 1960, AH. 
Er identisk med WunsrepT's angivelse: Agropypron obtusiusculum Xx A. repens. 

Elytrigia pungens X repens, Havneby 1955 og Romedemningen 1955, AH. 

Epilobium hirsutum, vandhul v. deemningens indferelse pâ oen, 1947, AH. Nyind- 
vandret. 

Galinsoga parviflora, indslebt, bredende sig, KS. 

Galium saxatile, R. 

Galium uliginosum, R., ved en forglemmelse ikke med i WINsTEpT's liste. 

Hypericum perforatum, 1953 (Ânder?); s. f. Kirkeby, fâ eksempl., indslebt, KS. 

Iris pseudacorus, tagrer-sump sv. f. Havneby, fà eksempl., KS. 

Lathyrus pratensis, AP.; groft v. f. Havneby, KS. 

Luzula congesta og L. multiflora, R. og andre, men ved en fejltagelse ikke med i 
WunsrtepT’s liste. 

Medicago lupulina, dyrkede marker, indslebt, KS. 

Melilotus albus, 1953 (finder ?). 

Mentha aquatica, tagrer-sump, Havneby, KS. 

Mentha arvensis, lav, kultiveret strandeng v. f. Stagebjerg, KS. 

Nymphaea alba f. rosea el. N. alba f. rosea Xx N. candida, hedeso ner Lakolk, rime- 
ligvis udplantet, 1957, AH. 

Oenanthe aquatica, groft v. Havneby, KS. 

Ononis repens, fl. steder inden for havklitten og langs flojdigerne, KS. 

Phleum nodosum, Havneby Enge, KS. 

Picea abies, plantet, R., ved en fejltagelse ikke med i WiNsrept’s liste. 

Plantago major ssp. intermedia, kulturjord, KS. 

Poa angustifolia, klit nv. f. Stagebjerg, KS. 

Potamogeton pectinatus, R., men ikke hos Winsrtepr: o. f. Lakolk, KS. 
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Rosa canina, Kirkeby, indslebt, KS. 

Rubus caesius, o. f. Kirkeby, fà eksempl., KS. 
Rumex obtusifolius, Molby, fà eksempl., KS. 
Satix hastata, 9. f. Lakolk, 1 lokalitet, KS. 
Sarothamnus scoparius, 1950, AP. 

Scirpus lacustris, Lakolk, v. f. klitreekken, KS. 
Scutellaria galericulata, tagror-sump, Havneby, KS. 
Sisymbrium altissimum, AP. 

Sorbus intermedia, KS. 

Sparganium erectum coll, KS. 

Trientalis europaea, 1953 (finder ?). 

Trifolium striatum, Kongsmark 1955, AH. 
Vicia hirsuta, kulturjord, Kirkeby, KS. 


(Endelig angiver RAUNKIER fund af Bromus hordeaceus og Gentiana campestris. 
De dekkes muligvis af WiiNstepT's angivelser af Bromus mollis og Gentiana 
baltica (AH .)). Antallet af kendte plantearter samt hybrider pâ Romeo er her- 
ved bragt op pâ ca. 550. 


Nye fund af Ligusticum scoticum (Skotsk Lostilk) 


Af Sv.-E. SANDERMANN OLSEN og A. HANSEN 


Pá en forekskursion 1 forbindelse med Botanisk Forenings hojsommertur 
til Lemvig-egnen 1 august 1960 blev denne nordiske plante fundet í 2 
rigt fruktificerende eksemplarer pâá stranden ved Ryltorre, NV. f. 
Lemvig, i d. 16. — Bortset fra en gammel angivelse af OEDER 1765 om et 
fund ved Redby pá Lolland — et fund man har al mulig grund til at 
betvivle rigtigheden af — er planten hermed for forste gang fundet syd for 
Limfjorden. Endvidere har overdyrlege H. LORENTZEN, Hjorring, ind- 
berettet til Botanisk Museum, at planten ligeledes 1 august 1960 er fundet 
i enkelte eksemplarer i en sandet klitlavning ca. 30 m fra bredden af 
Liver Aa (d. 2) og 2-300 m fra áens udlgb. Planterne angives at vere i 
fare, da omrâdet nedtrampes og afgnaves af kreaturer. Da planten her i 
landet er fredet overalt (bestemmelse fra 1938), kunne fredningsmyndig- 
hederne máske tage affere. Endelig er den fundet páâ Hornfiskran v. 
Leso’s sydkyst, d. 3, 1960, EGEDE JENSEN (planten er kendt fra Leso’s 
nordkyst), og lerer KLOSTER JENSEN, Aarhus, har í brev gjort opmerk- 
som pâ en forekomst ved Hanstholm Fyr, d. 6, en bestand, der veksler 
meget i antal fra âr til ár. Pá Hirsholmene, hvor planten har veret 
kendt i hvert fald siden 1837, angives den at vere forsvundet 1 1958 
(medd. af S. Gpum). — Se iovrigt EGHOLM, T.B.U. 16, Bot. Tidsskr. 47, 1951. 
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Dansk Botanisk Forening 


Meeder 1 1960 


Museumsinspektor, cand. mag. BENT FREDSKILD: Nogle floristiske og 
gkologiske undersogelser ved Jakobshavn. (Med farvelysbilleder). 

Ordineer generalforsamling (se bd. 56, 1960, s. 182-186). 

Amanuensis, cand. mag. ALFRED HANSEN: Nye planter og plantefund i 
Danmark. 

Amanuensis, cand. mag. KAr LARSEN og cand. mag. BERTEL HANSEN: Ve- 
getationsbilleder fra Thailand. (Med farvelysbilleder). 

Amanuensis, mag. scient. KNUDp VEJLBY: Induktionsfenomener i fotosyn- 
tesen og lidt om hvad fotosyntesebegrebet dekker i dag. 

Ekstraordiner generalforsamling. 1 tilslutning hertil holdtes et mede 1 
anledning af botanikeren professor C. RAUNKIZR's 100-ârsdag d. 29. 
marts 1960. Professorerne KAr GRAM, KNUD JESSEN, JOHS. BOYE PETER- 
SEN og GJVIND WINGE fortalte om RAUNKIZER's liv og virke som bo- 
taniker og lerer (se bd. 56, 1960, s. 186). 

Dr. MAX WALTERS (Botany School, University of Cambridge): Mapping 
the distribution of British Plants. 

Dozent, Dr. G. Reese (Botanisches Institut der Universität, Kiel): Sahara 
— Bericht über eine biologische Studienreise in die algerische Wüste. 
(Med farvelysbilleder). 

Professor, dr. phil. K. GRAM: Greessernes blomsterstand. 

Professor, dr. phil. E. STEEMANN NIELSEN og mag. scient. VAGN HANSEN: 
Lys og planktonets fotosyntese âret igennem i de danske farvande. 

Afdelingsleder, dr. phil. MoGens Kore: Veekstrytme og cyanbrintedannelse 
hos Clitocybe gigantea og andre hekseringsvampes mycelium og dettes 
virkning pâ jordbund og vegetation. 

Professor, dr. phil. T. W. BöcHer: Botaniske ekskursioner — Gaspé- 
halveen, Mount Washington, Apenninerne, Alperne, Polen og Dan- 
mark. (Med farvelysbilleder). 


Ordineer generalforsamling den 9. februar 1961 


Til dirigent valgtes professor KNUD JESSEN. 


|. Formanden, professor T. W. BÖöcHer, aflagde beretning om foreningens virk- 


somhed i 1960. 
Det bemerkedes, at det forlobne âr havde veret et godt är for foreningen, bäde 
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med hensyn til tilgangen af medlemmer og med hensyn til foreningens virksomhed. 

Der var ved udgangen af 1960 553 medlemmer af Dansk Botanisk Forening, 
altsà 25 flere end ved udgangen af 1959. Hertil kommer, at Botanisk Centralbibliotek 
nu tegner sig for 275 abonnementer pâ foreningens publikationer, Botanisk Tids- 
skrift og Dansk Botanisk Arkiv, til brug ved bibliotekets udveksling af tidsskrifter 
med botaniske foreninger og institutioner rundt omkring i verden. Foreningens 
publikationer bliver sâledes trykt i et forholdsvis stort oplag og fâr en vid spredning. 

Formanden mindedes de i ârets lob afdode medlemmer, lege H. P. KRISTENSEN og 
bankfuldmegtig JAKOB LAURITSEN. Dr. KRISTENSEN havde veret et mangeârigt og 
meget virksomt medlem af foreningen. Han var en dygtig florist, og han havde i 
1931 i Flora & Fauna publiceret »Nogle Trek af Nordsallings Flora«. Hans rig- 
holdige herbarium er skenket til Universitetets Botaniske Museum. 

Der har veret afholdt 11 meder, 9 med danske foredragsholdere og 2 med foredrag 
af udlendinge. For disse moder er der gjort nermere rede ovenfor. Foreningens 
medlemmer har endvidere veret indbudt af foreningen » Dansk Natur — Dansk Skole« 
til at oververe et foredrag af dr. phil. C. OVERGÄRD NIELSEN: »Dyr i skovbundeng. 

Den ordinere generalforsamling afholdtes den 11. februar 1960, og foreningens 
medlemmer har allerede haft lejlighed til at lese referatet herfra (se Botanisk Tids- 
skrift bd. 56 side 182 o. flg.). Desuden blev der den 29. marts — pâ hundredeârsdagen 
for botanikeren C. RAUNKIZR's fgdsel — afholdt en ekstraordineer generalforsamling, 
ved hvilken professorerne KNUD JESSEN og JOHS. BOYE PETERSEN blev valgt til «eres- 
medlemmer af Dansk Botanisk Forening (se bd. 56 s. 186). Foreningen har sâledes 
nu 4 eresmedlemmer; nemlig foruden de allerede nevnte konservator KNuDp WIIN- 
STEDT og professor, dr. phil. Gsvinp WINGE. 

Der er allerede afgivet beretning om ekskursionerne i 1960 (se bd. 56 s. 263 o. flg.). 
Tilslutningen til disse ekskursioner var seerdeles god. 

Om foreningens liv kan i gvrigt meddeles, at en kreds af mykologisk interesserede 
medlemmer har taget initiativet til oprettelse af en mykologisk klub inden for Dansk 
Botanisk Forening. Dette vidner om den voksende interesse for botanik herhjemme — 
en interesse, som fgrer til dybere gâende studier med deraf folgende specialisering. 
Klubben stár áben for alle interesserede blandt foreningens medlemmer uden ekstra 
kontingent, og dens arrangementer vil naturligvis ogsá i vid udstrekning vere ábne 
for wikke-mykologiske« medlemmer af Dansk Botanisk Forening. 

1 tilslutning til formandens beretning redegjorde amanuensis, cand. mag. KJELD 
HOLMEN for den ordning, som nu var truffet med hensyn til det areal, som foreningen 
ejer i Hammer Bakker nordest for Ngrre Sundby. Arealet, der omfatter ca. 145 
tonder land, blev i 1913 skenket til Dansk Botanisk Forening af sagfgrer A. OLESEN 
i Vodskov. Det ligger for sterste delens vedkommende hen i naturtilstand; et kuperet 
terren bevokset med lynghede og bogepur. Pá den sydgstlige del af arealet findes en 
ca. 20 tdr. land stor nâletresplantage, der nu er hugstmoden, og i det sydvestlige 
hjorne er der et gresningsareal. 

Botanisk Forenings ejendom i Hammer Bakker har gennem mange ár veeret bort- 
forpagtet til ândssvageanstalten i Vodskov mod en mindre árlig afgift. En god ven 
af foreningen, skovrider STEN BJERKE, gjorde imidlertid bestyrelsen opmerksom pàâ, 
at nâletresplantagen i den kommende árrekke ville indbringe et starre belob, og at 
foreningen ville vere sikker pâ at fá et bedre udbytte af sin ejendom, hvis den selv 


varetog plantagens drift. 
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Vor 10-ärige kontrakt med ändssvageanstalten, som alligevel skulle udlebe i 1960, 
blev derfor opsagt med ét äârs varsel, og foreningen har fra |. oktober 1960 selv 
overtaget driften af arealet. 

Driften er nu ordnet sâledes: 

1. Et gresningsareal er udlejet til ândssvageanstalten. 

2. Jagtretten er genudlejet til hr. C. THOMSEN, Vodskov, en slegtning af testator. 

3. Driften af skovarealerne foregâr under ledelse af skovrider STEN BJERKE, me- 
dens det daglige arbejde i skoven, vedligeholdelse og salg af tree varetages af skov- 
foged EJNAR MIKKELSEN, Fjerritslev. 

Dansk Botanisk Forening er skovrider BJERKE megen tak skyldig for det store 
arbejde, han har udfort med planleggelsen af driften. Vi regner med, at denne ny- 
ordning vil foroge foreningens okonomiske udbytte af Hammer Bakker ganske 
vesentligt. 

L tilslutning til formandens beretning redegjorde redakteren, professor MORTEN 
LANGE, for foreningens publikationsvirksomhed i 1960. Der er udsendt 4 heefter af 
Botanisk Tidsskrift, nemlig bd. 55 hefte 4 og bd. 56 hefterne 1-3, og 1 hefte af Dansk 
Botanisk Arkiv, nemlig bd. 19 hefte 2, indeholdende 2. del af M. P. CHRISTIANSEN)s 
veerk: »Danish Resupinate Fungi. Ll modsetning til, hvad der ellers er praksis, har 
man denne gang ladet pagineringen fortsette fra hefte 1 til hefte 2 af bind 19, da de 
2 hefter herer til samme verk. 

Redakteren meddelte endvidere, at man häbede pàá i lebet af 1961 at fâ en over- 
sigt ud over den danske botaniske litteratur i perioden 194059. Oversigten udarbej- 
des af amanuensis, cand. mag. ALFRED HANSEN pâ grundlag af de foreliggende 4- 
og 3-ärs-lister, der allerede er kommet i Botanisk Tidsskrift, udarbejdet henholdsvis 
af afdede bibliotekar Jons. GRONTVED og af cand. mag. ALFRED HANSEN. Det er 
tanken at udsende denne litteratur-oversigt som et bind af Dansk Botanisk Arkiv. 

Til slut opfordredes medlemmerne sterkt til indsendelse af floristiske meddelelser. 

Fra auditoriet forespurgte professor TH. SORENSEN, om det nu ogsà ville vere nod- 
vendigt at plante ny skov, efterhânden som den nuverende plantage blev feldet. 
Skulle man ikke hellere lade lyngheden brede sig over bakkerne? Hertil svarede 
Kier p HOLMEN, at der var fredskovspligt pâ arealet, og at man derfor mâtte foretage 
nyplantninger í plantagen. Til gengeeld ville man bestrebe sig pâ at holde den kraf- 
tige opveekst af ron og andre treeer nede, som nu er ved at brede sig pà de utilplantede 
arealer. Der er i gvrigt en fredningsplan under udarbejdelse, som skal gelde for 
Hammer Bakker som helhed, og ifolge hvilken lyngbakkerne sävel inden for som 
uden for det omrâde, der ejes af Dansk Botanisk Forening, skal tinglyses som fredede. 

2. Kassereren, professor V. M. MIKKELSEN, forelagde derefter det reviderede 
regnskab for 1960 (se side 364). Der gjordes opmerksom pâ, at regnskabet afslutte- 
des med et lille underskud (kr. 1.870); men at foreningens ekonomi i ovrigt var god. 
Det var navnlig verd at legge merke til, at kontingentrestancerne là pà et meget 
lavt niveau. Der var endnu ikke kommet nogen indtegter fra Hammer Bakker: 
men neste âr ville det blive bedre. 

[ tilslutning hertil foreslog professor KNup JESSEN, at der oprettedes et seerligt 
fond af indtegterne fra Hammer Bakker, og at dette fond til sin tid udelukkende 
skulle benyttes til botaniske undersegelser. Kasseren bemerkede, at man inden for 
bestyrelsen havde syslet med lignende tanker, idet man neppe kunne vere interes- 
seret i, at foreningens ârsregnskab skulle vise noget storre overskud. 
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Regnskabet godkendtes. 
3. Valg af nestformand. Forstkandidat HeLge VepeL genvalgtes énstemmict. 


4. Valg af 3 medlemmer til bestyrelsen. Der foresloges genvalg af de afgäende 
medlemmer, cand. mag. BERTEL HANSEN, cand. mag. KiELD HOLMEN og professor 
V. M. MIKKELSEN. Dette tiltrâdtes af generalforsamlingen. 


5. Valg af revisorer og revisorsuppleant. Som revisorer genvalgtes hr. J. P. JENSEN 
og lektor H. BJERRING HANSEN. Som revisorsuppleant genvalgtes professor KNUD 
JESSEN. 


6. Ekskursioner og anden virksomhed. Som representant for ekskursionsudvalget 
redegjorde provisor SVEN-ERIK SANDERMANN OLSEN for ekskursionsplanerne for 
1961. Da der i fjor var sä stor interesse for ekskursionerne har man besluttet at 
udvide antallet af disse. Forelgbig har man planer om 7 ekskursioner: 2 forârs- 
ekskursioner, den ene til Gisselfeldt, den 14. maj, og den anden til Hvalsg, d. 4. juni. 
Forsommerekskursion til Lolland-Falster, d. 24. og 25. juni. Ekskursion til Norge 
(Setesdalen), d. 2-7. juli. Hojsommerekskursion til Tonder-egnen, d. 4., 5. og 6. 
august, samt en l-dags ekskursion sidst pâ sommeren og en svampetur om efterâret. 

Fra overgartner JENS OSTERGAARD var indsendt forslag om, at foreningen skulle 
arrangere en ekskursion til Rerbek So ved Skanderborg, der pâtenkes fredet. 
Bestyrelsen gav pricipielt sin tilslutning til, at man skulle interessere sig for omrâder, 
der foreslâás fredet af naturvidenskabelige grunde. 


7. Meddelelse fra Danmarks Topografisk-Botaniske Undersogelse ved professor 
KNUD JESSEN. 

Det blev pá generalforsamlingen i fjor meddelt, at TBU nr. 26: ALFRED HANSEN: 
»Plantaginaceernes og Lentibulariaceernes udbredelse 1 Danmark«, samt TBU nr. 27: 
KAr LARSEN Og ANFRED PEDERSEN: »Papaveraceernes, Fumariaceernes, Nymphaea- 
ceernes, Ceratophyllaceernes, Elatinaceernes, Halorrhagidaceernes, Hippuridaceernes 
og Lythraceernes udbredelse i Danmark« begge var afleveret til trykning i Botanisk 
Tidsskrift. Disse afhandlinger er nu publiceret i hefte 1 af tidsskriftets bind 56. 

Efter konservator K. Wunsreptrs udtreden pâ grund af alder af TBU’s komité 
suppleredes denne pá generalforsamlingen i fjor med professor TH. SORENSEN O8 
formanden for Dansk Botanisk Forening, f. t. professor T. W. BÖCHER, samt med 
konservator WiNsreprTs efterfglger í stillingen pá Botanisk Museum. Efterfolgeren 
var dengang endnu ikke udnevnt. Det blev cand. mag. ALFRED HANSEN, som sáledes 
ogsá er medlem af komitéen. 

Denne havde den glede i efterâret 1960 at modtage en ny bevilling fra Carlsberg- 
fondet, denne gang pá 14.775 kroner. 


Efter generalforsamlingen aflagde professor T. W. BÖcHer beretning om Botanisk 
Rejsefond. 

Af regnskabet, der aftrykkes nedenfor, fremgâr, at der i 1960 er udbetalt 1200 kr. 
som tilskud til botaniske undersggelsesrejser i Danmark. Folgende botanikere har 
modtaget bidrag fra rejsefonden: M. P. CHRISTIANSEN, HENRY DISSING, ALFRED 
HANSEN, ANFRED PEDERSEN, SOREN QDUM og HELGE VEDEL. 
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Regnskab for âret 1960 


Indtegt: 


Tilskud: 
Statsulslkudstomtinansaretsl 95 GO RPRTNEE NN ENEN 5.500,00 
Rask-Orsted Fondet til Dansk Bot. Arkiv..............…. 2.500,00 
CanlsberstondettilaDB OMI DSS A EERE NNS: 4.174,43 
Carlsberstondetstila EB ORB RS CANNA NN 3.798,77 
GrundfondEli isen ere ae NRE 540,00 
16.513,20 
Elammer Bakker Ae Eee Tee ee eeN 66,56 
Renter: 
Bamky3ls 1260 lane RER 218,98 
GiEOND IEI OO seren en PENN Eet 24,64 
ee 243,62 
Kontingent + abonnement: 
Indededenkontsto nudie nan 100,00 
Kont abonmtorlie GORE 15.800,00 
ederatmndbetal NOS 120,00 
—___—___—___—_ 15.680,00 
Kont abon ton GTR rr ee NNP 30,00 
15.810,00 
Sal Rap ub SAONE RO LIS CLU 6.745,92 
Overskudhovertertsnanl SE 183,42 
Underskud at overfgre til 1961 
GeldgalfAndelsbogtoykkerie eneen 6.288,00 
or kasseheholdnin enn eneen 4.417,52 
—_——— 1.870,48 
41.433,20 
Jakob E. Langes Fond 
Bankboepra6:l-NO6OR ELEN NN 4.375,44 
Renter: 
Bankipras 260 REE 76,82 
Obligatprml7o0roenllkolkdepotalsiin nnn 1.323,00 
TE 
rankilorasA ear nDanMfor so RON 3.000,00 
8.775,26 


emme 


Grundfond med Thaysens Legat: 


Bankbog pri6.1: 1960 Nd 325,10 
Renter: | 
BankeprsSlbU 21960 13,08 
Obleatsprmlkis60ro enkel rdepotafsin 630,70 
Renteran:solst ODA SND, 
vn 657,00 
Wdtruldke rd OSCI DI 1.000,00 


365 


Hammer Bakker: 


ENGE OE 700,00 
EEE 550,00 
1.250,00 
De 
Udgift 
Foreningens publikationer: 
Botanisk Tidsskrift 
Binden eeste 6.884,75 
Bind GER eer 5.518,60 
Bin 7.462,10 
Bim ORS RNN NL 6552805 
Dansk Botanisk Arkiv 
Bme N2 ARCO LO) ME 6.288,00 
Ürdoihtennvediredaltone 1.424,05 
ee 34.105,45 
a Onusstorl SO MrarAndelsbogtrukkenie ens 1.424,05 
32.681,40 
DANSEN OE Ar 1.422,30 
MUR (SANS) 
BIKSIATSLO Ne MEREN RRT te 2.416,34 
AO er EEEN 3.186,21 
COO DSE Salens OA ENEN NO 385,40 
41.433,20 
Jakob E. Langes Fond: 
WADE UNTELSLE An eert e 1.600,00 
Eb OSOOONET NSO Dee vande ve EEND aoe Eene end 5.136,78 
Bankbos(8slsO)NprRO MO ONVERLET 2.038,48 
8.775,26 
Grundfond med Thaysens Legat: 
Eb EMEAOONT ROE AO SRK RO DENNEN NR NRR enk en: 1.303,68 
iskandil anskBotEBoGen nee TN RER 540,00 
Pando (GEO CM arg sas oted Hod me AHA ADH 138,42 
1.982,10 
Hammer Bakker: 
Sagfgrer hon. m.v. opr. af nye kontrakter .….........--vnvenn enn 622,23 
Widsiftenw torst ALSYAR NN IRT: 343,90 
Skanes ve OE Ao AEON OE DS 
Overskud overfgrt til ovenst. regnsk. for DBE............o.enn 66,56 
1.250,00 


26 Bot. Tidsskrift, bd. 56, hft. 4 
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Sanemie jon Ch ype LNG 


Grundfondet med Thaysens Legat: 
Obligationer nominel veerdi: 
Gstifternes Kreditforening 6 %....…. 1.400,00 


Aktiver _Passiver 


Bankbog 


Gstifternes Kreditforening 5 %..... 1.000,00 


Gstifternes Kreditforening 44% .…. 
Ostifternes Kreditforening 4 % 
Gstifternes Kreditforening 35%... 


zj 


Kebenhavns Kreditforening 4 %. 


Kebenhavns Hypotekforening 4 % 


Jakob E. Langes Fond: 
Obligationer, nom. verdi: 

Ostifternes Husmands Kreditforening 5 %..... 

Bankbof Mito Nete 


100,00 


: 1.500,00 


6.000,00 
Ees 1600000 
138,42 

Rn 16.138,42 


27.000,00 
2.038,48 
29.038,48 


Hammen Bakkermejendomsskyldipn ml 56 OMR: 10.000,00 


Lager af botanisk litteratur 


Kontingentrestancer 


LOE eee: 


Kassebeholdning pr. 9.1.1961: 
Overfgrt til driftskonto: 


3.500,00 


340,00 


Geld til Andelsbogtrykkeriet 


2.500,00 
834,48 
1.018,51 
64,53 


441752 


6.288,00 


Guundiondeisskapital 
Jakob E. Langes Fonds kapital 
Koreningensskapital Mene 


16.138,42 
29.038,48 
IRD 6952 


63.434,42 63.434,42 


Kebenhavn, den 9. januar 1961. 


Vald. M. Mikkelsen, 
kasserer. 


Foranstâende regnskab er af os som revisorer gennemgâet og befundet rigtigt. 
Vi har konstateret aktivernes tilstedeverelse gennem foreleggelse af bankboger, 
recipisser, girokontouddrag og kontant beholdning. 


J. P. Jensen (sign.) revisor 


Kgebenhavn, den 31. januar 1961. 


H. Bjerring Hansen (sign.) revisor 
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Regnskab for Botanisk Rejsefond 1960 


Indtegter: 
Overskudhovertortira ul So 1.749,26 
Renter: 
SParekassepLan al ES OOR rr re IE 40,42 
Obligationer (11.6.60-—1.1.61) — depotafgift....… 1.200,30 
Udgifter: 
Wrdbetaltenundersteitelse ee 
LINNEN Neen 
Porto Nn kn lk A 


Indtegt _Udgift 


1.240,72 


1.200,00 
15 977 
3,44 
ETL 


Stats pa. ni lke6 


Obligationer, Nationalbanken, depotbevis 987............…. 
Sparekassebog 117365 í Sparekassen for Kgbenhavn 
Rejsctoundetskapital kinnen dette eene ete 
Renter, der kan udbetales som understettelser í 1961 .......…. 


DERIDCRL MEL 


Aktiver Passiver 
26.700,00 
loll kol, 

27.230,45 

1.240,72 


Kgbenhavn, den 9. januar 1961. 


Vald. M. Mikkelsen, 
kasserer. 


28.471,17 28.471,17 


Regnskabet revideret og befundet rigtigt. Bilag, sparekassebog og recipisse forevist. 


Kgbenhavn, den 31. januar 1961. 


J. P. Jensen (sign) H. Bjerring Hansen (sign.) 


revisor revisor 
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Meddelelser 
Udnevnelser: 

Havebrugskandidat, mag. scient. PETER JACOBSEN er fratrâdt sin stilling som 
amanuensis ved Kebenhavns Universitets Botaniske Have og er fra 1. okt. 1960 
ansat som cytolog ved AEK, Riso. Den herved ledige stilling er pr. 1. februar 196I1 
blevet besat med havebrugskandidat J. P. HsERTING, der hidtil har veret afdelings- 
gartner i Botanisk Have. 


Kongresser: 


XVIth International Horticultural Congress afholdes i Bryssel (Belgien) i dagene 
31. august til 8. september 1962. Oplysninger kan fás pâ generalsekretariatet, 233 
Coupure links, Gent. 


Legater: 


GRONLUND’s legat for 1960 er tildelt cand. mag. SIMON L&GAARD. 


Rejser: 


Afdelingsleder, mag. scient. JOHAN LANGE rejste den 27. december pá en 2-mâne- 
ders studierejse til Kenya. Rejsen foretages med stotte fra Carlsbergfondet og efter 
indbydelse af havebrugskandidat Magrus, Kenya. 


Anmeldelser 


Maps of distribution of Norwegian vascular plants. Edited by KNUT FAGRI, OLAV 
GIZREVOLL, JOHANNES Li, ROLF NORDHAGEN. — Vol. IL. Coast Plants by KNUT 
Pear. Introduction by Rorr NORDHAGEN. — Oslo University Press. Oslo 1960. 
Aen 3Assso4 plancher mal 62korts Pris75 nk: 


Et mangeârigt samarbejde mellem de botaniske museer i Oslo, Bergen, Trondheim 
og Tromse er gâet forud for forste bind af dette atlas. Forarbejdet pâbegyndtes om- 
kring 1930 af prof. JENS HOLMBOE, som det foreliggende bind er dediceret til. Mere 
faste rammer for den topografisk-botaniske undersogelse af Norge blev etableret 
1949 med financiel stotte fra Norges almenvitenskapelige forskningsrâd til den tids- 
rgvende indsamling af oplysninger om arternes udbredelse fra bâde norske og 
svenske museer samt litterere kilder etc. til et kartotek, der opbevares i Oslo museet. 
Dette kartotek er grundlaget for det foreliggende og fremtidige bind. 

Som herhjemme er kartotekets oplysninger overfgrt til prikkort. Der pâátenkes 
dog ikke udarbejdet kort over samtlige norske karplanter. Hovedvegten legges pâ 
arter med begrenset udbredelse inden for norsk omrâde, og hvert bind skal presen- 
tere en eller flere geografiske grupper. Bind |l omfatter sâledes kystplanterne, bind 2 
skal behandle de sydestlige arter. Den valgte geografiske gruppering af arterne har 
mange indlysende fordele frem for den mere ortodokse presentation efter et 
systematisk skema. 

Prikkortene er reproduceret i mâlestoksforholdet 1:7000000 og forsynet med 
ikke mindre end 11 forskellige signaturer, i enkelte tilfeelde endnu flere, uden at det 
pâ nogen mâde er gáet ud over kortenes overskuelighed. Foruden de mere sedvan- 
lige tegn er der signatur for: Fossile fund, et for pollen og et andet for makrofossiler, 
endvidere for udded i nyere tid (efter 1800), anthropogene lokaliteter, uprecise 
lokalitetsangivelser og endog for fejlagtige angivelser — »pfor ikke at blive beskyldt 
for at have glemt noget«. Skravering og lignende signaturer for almindelig forekomst 
er ikke benyttet, de anses for at vere for subjektive. 

Det foreliggende bind har desuden instruktive nedbors- og temperaturkort samt 
et kombineret geologisk — orografisk kort, dette er i henseende til topografien af 
mindre verdi. 

Foruden indledende kapitler er der ledsagende tekst til hvert af de 156 prikkort. 
Arterne er ordnet alfabetisk. Mere behageligt for sável leser som forfatter havde 
det formentlig veret, at bâde kort og tekst var blevet ordnet efter de ret udtalte 
geografiske og okologiske undergrupper, som kystplanterne omfatter. Sável leser 
som forfatter havde derved veret sparet for de mange hen- og tilbagevisninger i 


bogen. 
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Teksten for hver art er behageligt opdelt í afsnit af mere lokal norsk interesse 
(forste angivelse eller fund af arten i Norge, udelukkede og tvivlsomme lokaliteter) 
og afsnit af sterre almen interesse vedrorende udbredelse, hojdefordeling og gkologi 
i Norge samt afsluttende plantegeografisk diskussion. 

Kystplanter er ikke littorale arter, men planter knyttet til den oceaniske Nordsg- 
og Atlanterhavskyst og det suboceaniske kystland langs Skagerak frem til Oslofjord. 
De egentlig littorale arter vil blive behandlet i et fremtidigt bind. 

Klimatisk omfatter kystplanterne bâde oceaniske, suboceaniske og termofile til 
subkontinentale arter. 

De oceaniske arter har tyngdepunkt pâ kyststrekningen mellem Christianssund 
og Stavanger. Saxifraga hypnoides og Scilla verna er eksempler pâ ekstremt oceaniske 
arter med meget begrenset udbredelse, indskrenket til det yderste kystland. Af de 
ovrige oceaniske, atlantiske arter kan neevnes Erica cinerea, Sedum anglicum, Cono- 
podium majus, Galium hercynicum. Disse arters tilknytning til kystlandet settes i 
relation iser til det derverende milde vinterklima. Andre oceaniske arter som 
Hymenophyllum peltatum, Dryopteris oreopteris, Carex binervis m.fl. antages i 
hejere grad at vere afhengige af kystlandets store nedbor og luftfugtighed. Karak- 
teristisk for denne gruppe af oceaniske arter er, at de i kystlandets inderste del skyr 
lavlandet og optreder i stedet i en vis hojde, pâ nordskrâninger eller i skyggefulde 
skove. 

En stor del af de omtalte kystplanter horer til den suboceaniske gruppe, inden for 
hvilken flere forskellige udbredelsestyper pâpeges. Vidt udbredte i sâvel det sub- 
oceaniske som det oceaniske kystland er arter som Luzula campestris, Blechnum 
spicant, Myrica gale ete, medens typisk suboceaniske arter som Melica uniflora 
og Allium ursinum fortrinsvis folger Skagerakkysten. Lighed i udbredelse demon- 
streres inden for det suboceaniske, eutrofe element med arter som Bromus benekenii, 
Allium ursinum, Carex silvatica, Sanicula europaea og m. fl. Variationen af disse 
arters udbredelsesmonster er instruktivt illustreret og sat 1 relation til arternes frem- 
herskende krav enten til sommervarme eller milde vintre, i forste tilfeelde med det 
geografiske tyngdepunkt placeret ved Oslofjord (Dentaria bulbifera), ì sidste med 
tyngdepunktet rykket vestover mod mere oceaniske kyststreg (Geranium columbinum, 
Lysimachia nemorum). De mest termofìle, suboceaniske arter koncentreres til ganske 
smâ arealer i landets sydligste del, syd for 59°“ n. br, sâledes Valeriana dioica, Os- 
munda regalis, Serratula tinctoria, hvis indbyrdes adskilte arealer som ovenfor 
settes i relation til sommer-vintertemperaturers vekslende relative betydning for de 
enkelte arter. 

Blandt de mere eller mindre kystbundne arter er der enkelte termofile, non-oce- 
aniske (Campanula trachelium, Eupatorium cannabinum) og kontinentale arter 
(Cerastium brachypetalum, Laserpitium latifolium og Vicia cassubica), der alle iser 
forekommer pâ eller er indskrenket til Skagerakkystens ostligste del indtil Oslofjord. 
Emnet for atlassets neste bind (de sydostlige arter) tangeres her. 

For enkelte arters vedkommende synes klimatiske faktorer ikke at vere primeere 
Ärsager til den kystbundne forekomst. Det antages, at edafiske faktorer her er af- 
gorende (Asplenium adulterinum), eller at det drejer sig om recent indvandring 
(Berula erecta). 

En del kulturspredte arter er ligeledes omtalt og kortlagt, säledes legeplanterne 
Meum athamantieum, Myrrhis odorata og Peucedanum ostruthium som har tendens 
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til at naturalisere sig i kystlandet. Ogsà hemerofile arter som Bellis perennis og 
Cpnosurus cristatus er overvejende knyttet til kystlandet. 

Taxonomisk vanskelige arter eller artsgrupper er ikke behandlet i atlasset. De 
mange oceaniske Rubus-arter savnes derfor. Formentlig af samme grund er heller 
ikke medtaget de ligeledes oceaniske Euphrasia micrantha, E. scotica, E. borealis og 
Taraxacum obliguum. Den subatlantiske Quercus petraea er ligeledes opgivet pà 
grund af dens vanskelige taxonomiske afgrensning. Formentlig af samme grund er 
den oceaniske Scirpus caespitosus ssp. germanicus ikke nevnt. Andre arter, der 
sedvanligvis henregnes til kystplanternes gruppe, er ikke omtalt af andre äârsager. 
En liste over alle kystplanterne er ikke anfort og kan selvfolgelig heller ikke opstilles 
uden talrige overlapninger til andre grupper. Ved afgrensningen af artsudvalget til 
atlasset er der i tvivlstilfeelde kun medtaget sâdanne arter, der inden for nordisk 
omrâde har nordgrense pâ den norske kyst. Med denne afgrensning burde Corylus 
avellana mâske have veret medregnet. 

Den typografiske udforelse er fremragende, og verket indeholder et veld af 
verdifulde oplysninger. Hvor mange bind atlasset vil komme til at omfatte oplyses 
ikke, men nâr det til sin tid er afsluttet, vil det blive et standardverk om den norske 
flora. 

KNUD JAKOBSEN 


GUNNAR SEIDENFADEN & TEM SMITINAND: The Orchids of Thailand, part Ll og IL,1. — 
The Siam Society, Bangkok 1959. Pris: part I 22,00 kr.; part II,1 22,00 kr. 


Der forefindes ikke noget samlet floraverk for Siam; selv om der fra forskelligt hold 
er gjort forsog i den henseende, er kun visse familier blevet behandlet medens andre 
er ladt i stikken. Til disse sidste hgrer Orkideerne, ganske naturligt da disse for 
flere ârsagers skyld representerer en af de vanskeligste grupper. Herbariseret 
materiale er i reglen i en sádan tilstand, at de vigtige blomsterkarakterer vanskeligt 
kan iagttages; dertil kommer at selve indsamlingen ofte er et vanskeligt foretagende, 
idet omrâdets talrige epifytiske arter gerne sidder velforvarede í toppen af hojstam- 
mene, ranke treer. Den sidste samlede liste er fra 1904 og omfatter godt 100 arter. — 
Nu har altsá en Dansk diplomat og en Thai forstmand gjort felles sag om Siams 
orkideer. 

Den her pâbegyndte fortegnelse vil efter forff’s skgn komme op pâca. 750 arter, 
et antal de dog formoder vil forgges ganske betydeligt gennem fremtidige indsam- 
linger. Af serlig verdi som et grundlag for en yderligere udforskning af landets 
orkidéflora er det meget store antal tegninger, sável habitus- som detailfigurer, for 
stoerste delen udfort efter levende materiale. De fá farvefotos er smukke, et stgrre 
antal ville nok have sikret bogen et bredere publikum. 

Den systematiske rekkefglge er SCHLECHTER's (1926, 1927); med hensyn til 
slegtsafgrensning folges dog undertiden senere forfattere. Ikke ganske fá arter er 
kun opfort med nr., uden navn; en god del af disse er uden tvivl nye for videnskaben. 
Forff. har ganske afstâet fra at lancere nye navne; med de publicerede tegninger og 
lokalitetsangivelser er materialet lagt op til specialister. 

I de to foreliggende hefter er behandlet ca. 300 arter fordelt pâ 49 slegter af hvilke 
de artsrigeste er Paphiopedilum, Habenaria, Coelogyne, Malaxis, Liparis og 
Oberonia. Det er forudset, at verket kommer til at omfatte yderligere 3 heefter. 
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Den arbejdsprestation, som ligger bag dette verk, er ret enestâende. Forff. hen- 
viser i forordet til, at de ikke er specialister pâ omrâdet, og at orkidéstudierne har 
veeret fritidssyssel. Det foreliggende resultat tjener da sâ meget mere forfatterne, men 
ogsâ pâ en mâde Thai forstvesen og Dansk diplomati til zere. 

THORV. SORENSEN 


WALTER ZIMMERMANN: Die Phylogenie der Pflanzen. — Zweite, völlig neu bearbeitete 
Auflage. — Gustav Fischer, Stuttgart 1959. 331 fig., XXIV + 777 s. Pris 118 DM. 


|. udgave af ZIMMERMANN’s Phylogenie der Pflanzen udkom i 1930. Den her ind- 
forte betegnelse, Telom, for kormofyt »skuddet« lige ned til dets primitiveste ud- 
formning, og den til begrebet knyttede »Telomteori« har i det forlgbne tidsrum vist 
sin berekraft som een nogle til kormofyternes fylogeni. Betegnelsen Telomofyter 
har endogsâ fra autoritativ side veret foreslâáet for kormofyterne (— Mosser), 
hvilket dog afvises af forf. 

Den foreliggende 2. udgave er i omfang foroget nesten til det dobbelte og er ikke 
alene blevet udvidet med fyto-paleontologiens hândgribelige fremskridt: Teksten er 
gennemarbejdet, de fleste skematiske figurer fornyet. De teoretiske indlednings- og 
afslutningskapitler er udvidede. Selve emnet indbyder til teoretiske betragtninger, 
der har givet forf. anledning til at indfgre begrebet Hologeni som betegnelse for den 
over alle individs- og artsgrenser kontinuerligt forlebende udviklingsproces. Dette 
ord fylder pâ en sindrig mâde et vakuum i vor erkendelse: Vi kan meget vel opstille 
fylogenetiske udviklingsrekker, men nâr man betenker at springene mâ formidles 
gennem en ubrudt keede af livslob (ontogenier), sà svimler det for tanken — og vi har 
brug for et ord. 

Bogens fagomrâde er umâdelig stort; det kan umuligt beherskes i detailler af en 
enkelt person. Bogens verdifulde del er, bortset fra de teoretiske kapitler, afsnittene 
om de lavere, for en vesentlig del kun gennem fossilier kendte kormofyter. Den 
sidste menneskealders nye fund og resultatet af fornyede undersggelser af fossilier er 
her inkorporeret og en del omplaceringer er foretaget. Säledes er Psilotales flyttet fra 
Psilophyta til Lycophyta. En gruppe af karsporeplanter fra Karbon, Noeggerathio- 
phyta nom. nov. er her opstillet jeevnsides med Sphenophyta (padderokkeagtige) og 
Pterophyta (bregneagtige planter). — Der er stadig usikkerhedsmomenter med hensyn 
til samhorigheden indenfor flere hejere taxa. Forf. bruger her betegnelsen »Orga- 
nisationsstufe« og lader sâledes sporgsmâl vedrorende reelt sleegtskab contra kon- 
vergent udvikling âbent. Folgende dette princip opforer forf. Pteridospermae, fro- 
bregnerne, som |. hovedgruppe blandt freplanterne, disse sidste sammenfattet som 
et kormofyt-organisationstrin. 

Af rent bogtekniske forbedringer i den nye udgave skal fremheeves den detaillerede 
emneoversigt i indholdsfortegnelsen, 15 sider, og den samlede litteraturfortegnelse, 
67 sider. 


THORV. SORENSEN 


ItsE EsSDORN: Die Nutzpflanzen der Tropen und Subtropen der Weltwirtschaft. — 
Gustav Fischer, Stuttgart 1961. (8) + 159 s., 34 fig. 


Den foreliggende bog har preg af et forelesningsgrundlag og er i mindre grad ud- 
formet som en hándbog, selv om den er udstyret med sâvel indholdsfortegnelse som 
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emneregister. Dette sidste er ikke helt udtommende, og i teksten er opslagsordene 
(udover de internationale plantenavne og overskrifter) ikke typografisk fremhevede, 
men endda ofte godt skjult og mäske derfor ikke altid kommet med ved udarbejdel- 
sen af registeret. 

Det medtagne stof er begrenset som angivet i titlen, hvorfor vistige tropiske og 
iser subtropiske nytteplanter, der har fäet betydning i tempererede egne, ikke med- 
tages, men for de behandlede planteprodukter er der verdifulde skematiske over- 
sigter over de vigtige produktions-, udforsels- og somme tider ogsà forbrugslande. 

De internationale plantenavne er bragt i overensstemmelse med de internationale 
reglers sidste resultater, men oftest er ogsà tidligere gengse synonymer anfort. 
Mange oplysninger om sável dyrkning, produkternes behandling og bianvendelser 
af planterne eller produkterne er stroet ind i teksten, som gennemgâende er kort og 
klar. Ogsâ kortfattede historiske oplysninger gives. M.h.t. forbedrede oplysninger og 
nye oplysninger har nerverende anmelder haft stort udbytte af at lese bogen. 

Hvad skonhedspletter og fejl angâr fâr man det indtryk, at forfatteren ikke er 
botaniker af fag. Figurerne er gennemgàâende triste at se pâ og ofte ikke videre 
oplysende, og i teksten forekommer hist og her nogle botaniske »skrubtudser«, 
f. eks. om /pomoea Batatas skrives wist ein einjähriges, windendes Gewächs —« og 
»Die Bataten werden nur vegetativ vermehrt«. Om Clementine (en mandarin form) 
hedder det »Nach Fauvel ist die Clementine selbst steril«. Det kan vere en trykfejl, 
for et par linier lengere nede stár der, at man, for at undgà frg i frugterne, mâ 
dyrke den fjernt fra gode bestovere. Videre leser man om Johannesbrgdtreet, at 
det »hat paarige, 2- bis 3-jochig gefiederte Blätter«; anmelderen tror, at en tysk 
botanisk beskrivelse burde lyde: hat paarig gefiederte, 2- bis 3-jochige Blätter. 

Men nok om det, bogen er ellers nyttig og god, ca. 125 planter er omtalt, deraf 


20 ret kortfattet og 16 ganske en passant. 
K. GRAM 


RUDOLF SCHUBERT: Die zwergstrauchreichen azidiphilen Pflanzengesellschaften Mittel- 
deutschlands. — Pflanzensoziologie Bd. 11. 235 s. 32 fig., 6 kort. Gustav Fischer, 
Jena 1960. Pris DM 54,40. 


En beskrivelse af acidifil dvergbuskvegetation bâde i lyse skove og pâ âben mark. 
Verket rummer mange verdifulde udbredelseskort og vegetationsanalyser med til- 
horende jordbundsprofiler. Centraleuropeiske dvergbusk-samfund er set i forhold 
til tilsvarende samfund i Vest- Nord- og Sydeuropa og det forsgges til slut at give 
en samlet oversigt over dvergbusk-samfundene i hele Europa. Et farvelagt kort 
viser Danmark med 3 farver svarende til vegetationstyperne Empetrion nigrae 
(Nordjylland og kyster í Sydnorge og Vestsverige samt den tyske Nordse- og Osterso- 
kyst), Genistion anglicae (Midtjylland fortsettende mod sydvest til Nordfrankrig), 
Euphorbio-Callunion (Danske ger, Gland-Gotland pletvis i Osttyskland samt et 
sterre omrâde i det nordlige Polen). Disse typer svarer ret ngje til de af anmelderen 
(1943) beskrevne vegetationsalliancer kaldet Empetrion boreale, Genistion og Callu- 
nion balticum. Euphorbio-Callunion danner overgangen til steppeagtige samfund og 
karakteriseres bl. a. af Carex ericetorum, Hypochoeris maculata og Pulsatilla praten- 
sis. Sydligere optreder arter som Euphorbia cyparissias og Festuca glauca sammen 
med Iyngen. Verket afsluttes med en fyldig litteraturliste, der giver et godt indblik i 
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midteuropceisk litteratur om emnet. Danmark er stedmoderligt behandlet; de storste 


hedemonografier fra Nerholm og Randbol hede kendes sâledes ikke. 
T. W. BÖCHER 


L. KurscHera: Wurzelatlas mitteleuropäische Ackerunkräuter und Kulturpflanzen. — 
DLG-Verlags-GmbH., Frankfurt am Main. XVI + 574 s., 256 fig. og 4 farve- 
tavler. Pris: 90 DM. 


Den almindelige del, omfattende ca. 100 sider, behandler (vesentlig baseret pâ 
littereere studier) rodens morfologi, anatomi og fysiologi, men forfatterindens egne 
undersogelser over de forskellige arters rodder anvendes i hoj grad som eksempler, 
specielt inden for kapitlet om vekstfaktorernes indflydelse pâ rodderne. Den 
almindelige del indeholder endvidere et serdeles interessant afsnit: rod og jordbund, 
hvori vises tilpasning mellem rodens udformning og jordbundens beskaftenhed. 

Den specielle del, der vesentlig er baseret pá originale undersogelser, omfatter 
godt 450 sider, hvortil herer godt 200 figurer (ofte helsides) af rodsystemer af de 
omtalte arter. For hver art er der en fyldig almen omtale af rodsystemet, denne er 
yderligere uddybet ved en beskrivelse af det afbildede eksempel og af den jordbund, 
hvori det har vokset. Endvidere er omtalt artens forekomst sâvel gkologisk som 
geografisk. For en rekke arter er ogsá anfort artens betydning for landbruget som 
indikator pâ bundforhold o. |. 

En gennemgang af verket tyder i hoj grad pâ, at man hidtil ikke har undersogt 
planternes rodder med tilstrekkelig stor interesse, og energi. Det mâ i ovrigt vere 
et meget stort arbejde, at udpreparere og tegne rodsystemer af planter, der som 
f. eks. Rumex crispus har en vandret udbredelse pà godt Il m ogen lodret pâ 3 m. Nok 
er der en udpreget tilpasning mellem rod og jordbund, men der synes i alt fald til 
en vis grad at vere en arveligt betinget tilpasning mellem en bestemt art og den for 
denne art normale jordbund. Fig. 25 viser f. eks. rodderne af Kiddike og Ager- 
Sennep, der har vokset pâ samme sted. De to arter har et principielt forskelligt rod- 
system, Ager-Sennep gennemvever ret ensartet en cylinderformet jordmasse, der er 
godt | m i diameter og af lignende dybde, medens Kiddike har 2 fladt udbredte 
rodsystemer, et lige under overfladen der kun ved fâ lodrette radder er forbundet 
med et i ca. 1,5 m’s dybde. Dette forklarer, som omtalt i verket, det forhold, at 
Kiddike langt bedre end Ager-Sennep kan trives pä jord, der til tider terrer ud (ialt 
fald overfladisk). Anmelderen kan ikke lade vere med at tenke pá, at det dybt- 
gâende rodsystem muligvis ogsá er en meget stor fordel pâ jorder, hvor de ovre lag 
er meget neringsfattige (kalktrengende). 

Rodsystemets udformning hos de forskellige arter mâ have serdeles stor betyd- 
ning for deres gkologi og ogsà for den verdi, man kan tillegge dem som indikatorer 
pâ forskellige bundforhold. Arter med meget dybtgâende redder behover f. eks. ikke 
at sige sâ meget om neringsforhold o.s.v. i de gvre jordlag. Det foreliggende rod- 
atlas giver serdeles mange og gode oplysninger om redder hos kultur- og ukrudts- 
planter og mâ betegnes som en god og nyttig opslagsbog, der i kraft af de talrige og 
gode illustrationer afhjelper et savn. Det omhandler imidlertid et felt af botaniken, 
hvor der stadig er umädelig meget at gore, og hvor der uden tvivl stadig kan hentes 
mange og veerdifulde oplysninger til belysning af planternes gkologi. 
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